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ABSTRACT
A range of multilateral agreements exists to prevent pollution of the oceans from
various sources. Yet it would seem this framework has failed to prevent the
continuing flow of plastic waste into the marine environment. This research
provides the first analysis of the international and regional legal and policy
framework to assess the adequacy of provisions in establishing a duty to prevent
marine plastic debris.
The central contributing factor is one of differing jurisdictions resulting in varying
levels of duty established in the different maritime zones and on land. The Law of
the Sea Convention provides various rights to States according to these
jurisdictions, constrained by defined duties to protect. From the global commons
of the high seas to the strict principle of sovereignty on land, the duty to prevent
all sources of marine plastic debris is dispersed across landlocked, coastal, port
and flag States. Three case studies help deconstruct the problem and guide the
research through the existing legal and policy framework. State obligations are
analysed within the context of the case studies, leading to reviews of the
shortcomings and suggestions for improvements.
The research finds the international policy framework to have established a clear
duty to prevent ocean-based sources of marine plastic debris, but supporting
measures to enable these global prohibitions are fragmented. The duty to prevent
land-based sources of marine plastic debris is found to be too vague and
geographic coverage too limited to be of value. It is within the territorial
jurisdiction of States that by far the most marine plastic debris originates, and yet
it is in this jurisdiction that the obligations established under multilateral
agreements are eroded by the principle of State sovereignty. No international
legally binding agreement for the prevention of land-based sources of marine
pollution exists. Regional instruments adopted do not focus sufficiently on
pollution by plastics and those that do are voluntary.
The analysis leads to two possible approaches that a new legally binding
international agreement could take should the global community agree that landiii

based sources of this pollutant require targeted global standards. The first
approach is based on a waste reduction approach, following the traditional view of
marine debris as an issue of inadequate solid waste management. The second
approach aims to reduce the consumption of virgin materials by globally
regulating the feedstock of the plastics industry. This research suggests this is
achievable by legislating the minimum post-consumer content to be included in
plastic products.
Both approaches require effective collection services at the local level. For this
reason, the research has considered the feasibility of a global fund to prevent
marine plastic debris. Analogous financial mechanisms of international scale are
reviewed and a model for a new fund is outlined. Elements such as common but
differentiated responsibilities are factored in, as well as how State contribution to
the global stock of marine plastic debris can be calculated. These allow for the
identification of hotspots and prioritisation of deliverables from the fund.
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Chapter 1: Introduction
1.1

Introduction

Commercialisation of plastics began on a global scale in the 1950s. Within two
decades, scientists began publishing warnings of the ecological impacts resulting
from plastic wastes in the marine environment. The varied impacts of plastic
waste now plague all maritime zones across the globe. Ocean dumping has been
practiced for centuries, but the nature of marine debris has changed from
predominantly organic items to synthetics, of which most are now plastic.1 In
some regions, the plastic content of marine debris can be as high as 95 per cent.2
There are numerous industries that rely on the marine environment,3 each of
which incurs expenses due to avoidable marine debris. 4 A 2014 UN report
regarded marine pollution as the largest downstream cost of plastics, adding that
the USD13 billion in annual damage to marine ecosystems by plastic waste is
likely to be an underestimation.5 Another report published by the UN predicted
the half-life of microplastics6 to be longer than any persistent organic pollutant
(POP). 7 Many of these POPs have been regulated by international law for
decades.8
The increasing consumption of plastics, combined with a fragmented legal and
policy framework at the international, regional and national levels and a lack of
1

GESAMP and Advisory Committee on Protection of the Sea, 'The State of the Marine
Environment' in ((IMO/FAO/UNESCO-IOC/WMO/WHO/IAEA/UN/UNEP Joint Group of
Experts on the Scientific Aspects of Marine Environmental Protection), 1990) vol Rep. Stud.
GESAMP No. 39, 111 pp; ibid; Sheavly, S. B. and Register, K. M., 'Marine Debris & Plastics:
Environmental Concerns, Sources, Impacts and Solutions' (2007) 15(4) Journal of Polymers and
the Environment 301-305.
2
Van Cauwenberghe, L. et al, 'Assessment of marine debris on the Belgian Continental Shelf'
(2013) 73(1) Marine Pollution Bulletin 161-169.
3
These industries include fisheries, aquaculture, shipping, mining, power stations, desalination
plants, harbours and rescue services.
4
McIlgorm, A. et al, 'The economic cost and control of marine debris damage in the Asia-Pacific
region' (2011) 54(9) Ocean & Coastal Management 643-651.
5
United Nations Environment Programme (UNEP), UNEP Year Book 2011: Emerging issues in
our global environment (2011).
6
Microplastics are particles smaller than 5mm in size, down to nanoparticles.
7
United Nations Environment Programme (UNEP), Plastic in Cosmetics (2015).
8
The Stockholm Convention on Persistent Organic Pollutants (POPs) is a global treaty with the
objective of preventing detrimental effects to human health and the environment from persistent
organic pollutants.
1

dedicated funding, have all contributed to the proliferation of this global pollutant,
both on land and in the oceans. The international community has been aware of
this pollutant for nearly half a century. With no effective solutions in sight to stem
the flow or clean up the coasts and oceans, plastics will continue to contaminate
and destroy marine ecosystems for centuries to come. The challenge is not new,
but after more than five decades of wasteful consumption, new approaches are
required if we are to address the increasing costs to society and reduce the risk to
global food security. Action worldwide has been below expectation with UNEP
reporting in 2006 that marine litter had worsened, attributing inadequate
legislation as a direct contributor to this failing.9
Marine pollution originates from many sources and encompasses various types of
matter, including oil and hazardous substances. Marine debris is a category of
marine pollution that includes wood, glass, metal and plastic. The predominant
subcategory of marine debris, namely marine plastic debris, forms the focus of
this research. This subcategory of marine pollution is often not the primary focus
of multilateral instruments aimed at environmental protection. Some instruments
may incorporate marine plastic debris indirectly through broader measures,
whereas others may contain provisions that are specifically directed at plastics in
the oceans.
This thesis examines the existing legal and policy frameworks at the international
and regional levels, providing a critical examination of the inclusion of
preventative measures in a broader sense or specific to marine plastic debris that
originates from both land and ocean. Land-based sources are further broken down
to allow differentiation between measures governing industrial activities and those
mandating sustainable management of post-consumer solid waste. The thesis
discusses the challenge of international law to obligate national action from within
the sovereign borders of States as well as areas beyond national jurisdiction.
Improvements to the legal and policy framework are suggested, and justification
for a new global agreement and funding mechanism is provided.
9

United Nations Environment Programme (UNEP) Global Programme of Action for the
Protection of the Marine Environment from Land-based Activities (GPA), The State of the Marine
Environment: Trends and processes (2006).
2

This chapter provides an overview of the problems presented globally by marine
plastic debris and the recognition given at the international level to pollution of
the oceans by plastic waste originating from land- and ocean-based sources. The
international legal and policy framework is also introduced. Early research and the
current state of literature are summarised. The chapter then presents the objectives
of the thesis, the overall structure and the three selected case studies, concluding
with the significance of the research.
1.2

A Multitude of Sources Creates a Multitude of Problems

There are many reasons plastics may be regarded as the perfect product. Plastics
are inexpensive to manufacture, can be moulded into any shape, dyed every
colour, are strong, lightweight and long lasting, good thermal and electrical
insulators, and can be made from any feedstock containing carbon and
hydrogen.10 But when the various forms of plastics enter our oceans, marine
plastic debris can act as predator when marine life is killed through entanglement,
and can also act as prey when ingested as a mistaken food source.11 Social and
economic impacts include reduced amenities, navigational rerouting, and vessel
and equipment repairs when intake valves become clogged or propellers and
fishing gear become entangled. Tourism is also negatively affected when visitors
avoid beaches contaminated with litter, choosing cleaner beaches for greater
enjoyment of amenities and to avoid health risks. The costs of cleaning up marine
plastic debris are often borne by those who are not responsible for the pollution.12
Historically, global production of plastic has grown at approximately 9% per
annum from around 1.5million tons in 1950 to 311million tons in 2014.13 Due to
the global financial crisis, production dropped to 245million tons in 2008.14 More
plastic was produced in the first decade of the 21st century than in all of the
10
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Moore, C. C. and Phillips, C., Plastic Ocean: How a Sea Captain's Chance Discovery Launched
a Determined Quest to Save the Oceans (Avery Publishing Group, 2012).
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14
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previous century.15 Half of those items produced are single-use items, with longterm products, such as piping and infrastructure materials, accounting for up to
25% of production, and the remainder comprised of medium-term applications
such as furniture and vehicles.16
Although the production of plastics has increased globally, the recycling rate of
plastic packaging is estimated at only 5% and even less for all plastics.17 The
remaining waste, if improperly managed, has the potential to contribute to the 267
marine species negatively impacted by marine debris.18 Developed countries have
the highest consumption of plastics per capita with rapidly developing areas of
Asia expected to experience high growth in demand and consumption.19 Should
the per capita consumption of plastics remain unchanged and the global
population reach an expected nine billion people by mid-century, the world will
be choked by a minimum 317 billion additional kilograms of plastic every year.20
Improved regulation of the lifecycle of plastics within industry and the
community is vital if the impacts on the environment and human health are to be
managed appropriately.
Our modern throwaway lifestyles have been blamed for the estimated 4.8 to 12.7
million metric tons of additional marine debris entering our oceans every year.21
Studies show that 13,000 pieces of plastic litter now pollute every square
kilometre of our oceans. 22 Over 80% of the documented impacts on marine
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4

species involved marine plastic debris.23 Although global plastic production has
dropped from the historical 9% annual growth rate, 24 projections estimate a
continued growth of 4% per annum.25 Greater effort must therefore be placed on
preventative measures to reduce the amount of plastic waste reaching our oceans.
It is estimated that modern plastics can last up to 600 years in our oceans,
depending on conditions.26 Only a small amount of the total plastics produced
globally since the 1950s has been incinerated. Those introduced into the oceans
are likely to still be there, either as whole objects or as fragments of previously
littered or dumped items.27
The sources of marine debris are broadly categorised as land-based or oceanbased, according to the point of entry into marine waters. This includes traditional
activities such as fishing and aquaculture, the latter now contributing significant
amounts of plastic debris to marine ecosystems.28 Further categorisation based on
source has been suggested, such as tourist-related litter, recreational litter, fishing
litter and shipping litter.29 One tenth by volume of marine debris is roughly
estimated to comprise abandoned, lost or otherwise derelict fishing gear.30 Four
fifths of marine debris, however, is estimated to originate on land.31 To further
complicate the problem, options for managing plastic debris on land, such as
monitoring, recovery, recycling, biodegradability, and composting, are not always
feasible in the marine environment. The management of marine plastic debris is

23

Secretariat of the Convention on Biological Diversity and the Scientific and Technical Advisory
Panel - GEF (2012), 'Impacts of Marine Debris on Biodiversity: Current Status and Potential
Solutions' (2012) 67 Montreal, Technical Series 61.
24
PlasticsEurope, above n 19.
25
PlasticsEurope, First estimates suggest around 4% increase in plastics global production from
2010, <http://www.plasticseurope.org/information-centre/press-room-1351/press-releases2012/first-estimates-suggest-around-4-increase-in-plastics-global-production-from-2010.aspx>,
accessed 23 August 2013.
26
Macfadyen, G. et al, 'Abandoned, lost or otherwise discarded fishing gear' in (UNEP Regional
Seas Reports and Studies, No. 185; FAO Fisheries and Aquaculture Technical Paper, No. 523,
Rome, UNEP/FAO, 2009)
27
Thompson, R., Moore, C., Andrady, A., Gregory, M., Takada, H. & Weisberg, S., 'New
Directions in Plastic Debris' (2005) 310(5751) Science 1117-1117.
28
Hinojosa, A. and Thiel, M., 'Floating marine debris in fjords, gulfs and channels of southern
Chile' (2009) 58(3) Marine Pollution Bulletin 341-350.
29
Galgani, F. et al, 'Marine litter within the European Marine Strategy Framework Directive'
(2013) 70(6) ICES Journal of Marine Science 1055-1064.
30
Macfadyen, G. et al, above n 26.
31
Andrady, A. L., 'Microplastics in the marine environment' (2011) 62(8) Marine Pollution
Bulletin 1596-1605.
5

far more challenging due to ocean conditions, remoteness and limited resources
available at sea for enforcement.
A report commissioned by the California Ocean Protection Council in 2011
stated, “The United Nations Environment Program has declared plastic marine
debris and its ability to transport toxic substances one of the main emerging
issues in our global environment.”32 Some persistent organic pollutants, such as
dichlorodiphenyl-trichloroethane (DDT) and polychlorinated biphenyls (PCBs),
have been banned since the late 1970s in most countries. Due to their lipophilic
nature, these carcinogens are sorbed onto the surface of plastic. 33 This, combined
with their persistence in the oceans in diluted quantities, has resulted in a pathway
for POPs via marine plastic debris to continue contamination of the global marine
food web years after banning, affecting ecosystems and human populations to
varying degrees.
It is not only the toxins sorbed onto plastics that pose a long-term threat. As
highlighted by the International Pellet Watch, “In the open oceans and remote
coast, ecological risk associated with plastic additives could be more serious than
chemicals sorbed from seawater.”34 Marine plastic debris may once have been
considered bio-inert, simply passing through an organism if ingested. Research
has shown that chemicals added during the manufacturing process of various
plastic products, such as flame retardants, stabilisers, Bisphenol A (BPA) and
Polybrominated diphenyl ethers (PBDE), may leach from ingested plastics and
bioaccumulate within organisms.35 Many of these chemicals, both sorbed and
added to plastic products during manufacture, are known to be toxic to marine life
and also to have serious adverse effects on humans, including cancer.36
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The issue of marine debris is global, spanning cultural, geographical, and
jurisdictional boundaries. It is spread by winds and ocean currents, resulting in a
problem of international scale. The collection of debris in the five ocean gyres and
the movement of debris created by the tsunami in Japan to the west coast of
America are proof of this. The transboundary nature of the problem creates a need
for attention at the global level.
Research on marine debris has increased over the last decade, attempting to
qualify the nature and quantify the magnitude of the problem. Many of the
ecological effects of ingestion, entanglement and habitat destruction have been
documented, and models to estimate the economic costs of marine debris have
been attempted. Yet the problem continues to grow.37 Increasing public perception
is leading to a need to prioritise effective litter reduction over the need for more
scientific evidence of the impacts.38 The solutions, however, must be implemented
mostly within the jurisdictions of individual States. Achieving global progress
through domestic action will require not only a comprehensive legal framework,
but also an international willingness to understand and address the barriers that
constrain domestic implementation. This, in turn, will require cooperation to
provide the necessary resources for effective action over the long-term.
International and regional treaties oblige signatory States to preserve the marine
environment and the living resources within waters under their jurisdiction,
mandating cooperation with neighbouring States and harmonisation of national
policy to that effect. Yet the level to which these obligations are implemented
domestically remains fragmented, requiring analysis of the legal and policy
framework at the international and regional levels. Such analysis will assist in
determining whether the relevant instruments do, in fact, contain provisions that
Pollutants. An Assessment Report on: DDT-Aldrin-Dieldrin-Endrin-Chlordane, HeptachlorHexachlorobenzene, Mirex-Toxaphene, Polychlorinated Biphenyls, Dioxins and Furans' in (The
International Programme on Chemical Safety (IPCS), 1995) ; Kefeni, K. K. et al, 'Brominated
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37
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38
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adequately mandate effective action in preventing marine plastic debris.
1.3

Institutional Framework - Who is managing our oceans?

Multilateral agreements governing marine pollution can be divided into two
general categories. There are those that broadly aim to conserve and protect the
marine environment from all sources of degradation. The Law of the Sea
Convention is an example of such a convention, providing general obligations to
protect the marine environment and the living resources therein. The second
category governs specific sectors, including the activities and impacts of the
industries that fall within those sectors. The provisions within these sectoral
instruments often aim to meet the conditions set out by the conservation
requirements of broader multilateral environmental agreements. Examples include
the Fish Stocks Agreement39 and those instruments developed under the auspices
of the International Maritime Organisation (IMO) to regulate shipping.
The international framework for marine protection and conservation is made up of
various instruments, some of which are legally binding on contracting Parties.
These are referred to as “hard law” and include conventions, treaties and
agreements. Voluntary instruments, or “soft law,” contain measures that are not
legally binding on Parties, such as declarations, action plans and memoranda of
understanding. Both binding and voluntary instruments can be employed at the
international and regional levels. The objectives and measures of these
instruments are given effect at the national level of individual States through
domestic legislation and action plans. These national instruments may incorporate
additional or stricter measures than generally accepted international rules and
regulations, but are expected to be at least as effective as any multilateral
agreement a State has ratified and therefore agreed to be bound by.
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Non-legally binding instruments have gained momentum in the global challenge
to protect the environment.40 The measures contained in soft law can influence the
set of principles that are increasingly being accepted as customary international
and regional law. This paves the way for the inclusion of these principles within
legally binding conventions, which would then make them mandatory for
signatory States.41 Non-legally binding instruments can thus lay out important
issues and priorities, which may lead to the inclusion of emerging legal principles
and rules in legally binding instruments that can then commit parties to specific
targets and timelines.
Freedom of the high seas has entitled States to exploit natural resources and
navigate freely for trade and transport. This freedom has historically also implied
a tolerance for the dumping of wastes of any kind. It is only in recent decades that
protection of the marine environment has been of global concern.42 Conservation
and protection of the commons requires cooperation by States in controlling the
activities of their citizens and industry. Harm to the environment must be
prevented within areas under national jurisdiction, in the territory of other States,
and in areas that do not fall within the boundaries of any State. But without a
global body to tax the citizens of the world, protection of public goods can be
problematic when no central financial mechanism exists to fund the required
activities.43 A number of intergovernmental organisations do exist with differing
mandates and each having developed international instruments that may directly
or indirectly regulate some of the causes and impacts related to marine plastic
debris.
The United Nations (UN) was formed in 1945 when the United Nations Charter
was drawn up and the UN came into existence on the 24 October that year.44
Although the Charter does not include specific objectives of environmental
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protection or governance, the views conveyed by the member States through the
UN General Assembly Resolutions have expressed concern over environmental
degradation. The United Nations Environment Programme, a specialised UN
agency, was formed in 1972 and coordinates the environmental activities of the
UN, initiating multilateral environmental agreements such as the Montreal
Protocol on Substances that Deplete the Ozone Layer.45 UNEP also produces an
annual Yearbook, two of which have recently focussed on marine plastic debris.46
The newly formed United Nations Environment Assembly held its first meeting in
June 2014. The Outcome Document included a resolution on marine plastic debris
and microplastics.47
Global binding instruments developed by the UN which are relevant to the
protection of the marine environment are the 1982 UN Law of the Sea
Convention48 and the 1995 Agreement for the Implementation of the Provisions of
the United Nations Convention on the Law of the Sea of 10 December 1982
relating to the Conservation and Management of Straddling Fish Stocks and
Highly Migratory Fish Stocks (referred to as the UN Fish Stocks Agreement).
Another of the UN specialist organisation is the International Maritime
Organisation (IMO), created in 1948. The IMO was initially intended to regulate
the shipping industry, focussing on safety and security of vessels and crew, but
now also regulates the environmental performance of ship operators. 49 The
primary convention governing environmental performance is the International
Convention for the Prevention of Pollution from Ships (MARPOL), adopted in
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May 1973. The convention had not yet entered into force when the Protocol was
adopted in 1978. The Protocol entered into force in 1983, absorbing the parent
convention. 50 MARPOL contains six Annexes addressing the prevention of
pollution by oil, noxious liquid substances in bulk, harmful substances carried by
sea in packaged form, sewage from ships, garbage from ships, and air pollution by
ships. Annex V, Prevention of Pollution by Garbage from Ships, regulates the
operational and accidental dumping of plastics from vessels in all oceans. The
Marine Environment Protection Committee (MEPC) is responsible for developing
new

IMO

regulatory

instruments

and

amending

existing

instruments.

Amendments enter into force for all Parties on a specified date unless an agreed
number of Parties object prior to that date.51
The Food and Agriculture Organization (FAO) is another intergovernmental
agency of the United Nations. One of the agency’s three main goals is the
sustainable management and utilisation of natural resources. With the oceans
providing a large portion of the world’s protein source, making fisheries more
productive and sustainable is one of the priorities to help eliminate hunger and
improve food security.

The FAO makes use of both hard and soft law to

strengthen global governance and management of fisheries, including aquaculture.
International instruments with relevance to marine plastic debris are the binding
1993 FAO Agreement to Promote Compliance with International Conservation
and Management Measures by Fishing Vessels on the High Seas (the Compliance
Agreement) and the voluntary 1995 Code of Conduct for Responsible Fisheries.
The United Nations is advised by the Joint Group of Experts on the Scientific
Aspects of Marine Environmental Protection (GESAMP) on “new and emerging
issues” that affect the marine environment. GESAMP is sponsored by those UN
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agencies that have some responsibility for the marine environment, which include
the IMO, FAO, UNEP and the UN itself.52
In 1974, the United Nations Environment Programme (UNEP) formed the UN
Regional Seas Programme as a mechanism for UN organisations to implement
global conventions and programmes at a regional level, engaging neighbouring
countries to protect the marine environments they share. Eighteen programmes
fall under the umbrella of the UNEP Regional Seas Programme, five of which are
partner programmes, with more than 143 member States. Strategies for the
sustainable development of coastal and marine environments shared within the
thirteen regional seas programmes and five partnering regions can be coordinated
through these regional platforms.53 Strategies range from binding Conventions
and Protocols to voluntary Action Plans. Some instruments were developed
specifically to prevent pollution from land-based sources.
In addition, Regional Fisheries Management Organisations (RFMOs) have been
formed between States with common fishing interests in particular areas. These
international organisations may be based on a geographical region, or may focus
on specific highly migratory species such as tuna. RFMOs play an important role
in the sustainable management of the oceans of the world and are therefore in a
position to contribute to the prevention of marine plastic debris from ocean-based
sources. Their conventions are binding and open to coastal States within the
region they govern as well as distant States that fish either in the region or for the
migratory species regulated by the organisation.
The instruments of “hard” and “soft” law developed by the above institutions
form the foundation for this research. Compliance with these instruments includes
not only implementation of complementary legislation at the national level, but
also behavioural changes leading to assessable outcomes. These outcomes include
measurable reductions in emissions and pollution levels. The aim of this research
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is to determine the effectiveness of the international and regional framework in
establishing the duty to comply with the various instruments of hard and soft law
and whether these instruments are themselves effective in creating a duty to
prevent marine plastic debris.
1.4

Recognition of Marine Plastic Debris at the International Level

Marine plastic debris has been recognised as a serious pollutant for nearly half a
century, with research results published as early as 1969.54 It is only recently,
however, that the many issues associated with plastic waste in our oceans have
received public and political attention. The resolutions of the UN General
Assembly are not binding, but they are voted on by all members of the United
Nations and therefore reflect common issues that the majority of States consider
to be of concern. These Resolutions can then assist States in establishing priorities
for domestic activities.
The United Nations General Assembly expressed concern in a 1989 resolution
that living marine resources can become entangled in lost or discarded large-scale
pelagic driftnets, resulting in injury or death.55 The General Assembly in 2002
again recognised the continuing need to address the issue of derelict fishing gear,
stressing that it can cause mortality and habitat destruction of marine living
resources.56
General marine debris was first listed as a specific concern by the General
Assembly in 2002.57 In the same year, the General Assembly also called upon
States to continue prioritising action on marine pollution from land-based sources
as part of their national sustainable development strategies and programmes as a
means of implementing the Global Programme of Action for the Protection of the
54
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Marine Environment from Land-based Activities.58 The need to reduce marine
debris was reaffirmed in 201259 and repeated each year since.60
In 2004 the UN General Assembly called for a report by the Secretary-General
that included discussion of marine debris.61 The ability for marine debris to affect
ocean health was raised as a concern in 2012, with States committing to achieve
significant reductions in marine debris by 2025.62 Although it can be implied that
plastics are included in land-based sources of marine pollution, the plastic
component only received specific attention in 2012 when the UN General
Assembly noted with concern the negative impact of plastic on marine
biodiversity and health,63 recognising that plastics pose a particular challenge.64
These concerns were reiterated in a resolution adopted in 2013, calling for more
information,65 and again in 2014 when the need for better understanding of the
sources, amounts, pathways, distribution trends, nature and impacts of marine
debris was recognised.66 This Resolution adopted in 2014 also called for a focus
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in discussions at the seventeenth meeting, in 2016, on the theme “Marine debris,
plastics and microplastics.”67
As this brief review of UN General Assembly Resolutions shows, the general
categories of “marine debris derived from land-based and ship-generated sources
of pollution”68 only received attention in this forum from 2002, except for the
limited category of derelict large-scale pelagic driftnets recognised in 1989. The
subcategory of marine plastic debris only received recognition as recently as
2012, with in-depth discussions scheduled for 2016. Thus, international
discussion of marine plastic debris at the United Nations level is lagging behind
recognition of the issues at the local level where actions have already been
implemented in some States to prevent selected land-based sources of marine
plastic debris.
The 2011 Year Book published by UNEP featured plastic debris in the ocean as
one of the primary emerging issues of our global environment. Concern over the
chemical impact of plastic in the oceans was raised, as well as issues resulting
from primary and secondary microplastics. The report highlighted the need for a
comprehensive set of environmental, economic and social indicators to measure
the effectiveness of mitigation measures. The suggestion was made for a wideranging programme to improve waste management generally, from product design
to enforcement.69
As mentioned, the 2012 UN General Assembly resolution 66/288 ‘The future we
want’ recognised the negative effect marine pollution has on ocean health and
marine biodiversity. Plastics and persistent organic pollutants were among those
singled out. A commitment was made to “reduce the incidence and impacts of
such pollution on marine ecosystems, including through the effective
implementation of relevant conventions adopted in the framework of the
International Maritime Organization and the follow-up of relevant initiatives such
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as the Global Programme of Action for the Protection of the Marine Environment
from Land-based Activities.”70
The issue of plastic debris polluting the oceans was again featured in the UNEP
Year Book in 2014. The growing concern of microplastics was stressed,
particularly through ingestion, as well as the emerging issue of microplastics in
freshwater systems, such as lakes and rivers. The difficulty in removing plastic
and harmful chemicals once released into the environment was acknowledged,
emphasising the need for preventative measures.71
The newly formed United Nations Environment Assembly of the UNEP adopted
Resolution 1/672 at its first session in mid-2014, encouraging Governments to take
comprehensive action to address the marine plastic debris and microplastics issue.
The need for further research and knowledge on the impact and levels of marine
plastic debris is therefore gaining momentum at the global level. Calls for
improved policy frameworks to manage marine plastic debris, however, have been
comparatively weak.
As mentioned, marine debris has been recognised as a serious pollutant for over
40 years, but only in the last two decades has the gravity of this enduring pollutant
been widely acknowledged. This delay may be due to perceptions that marine
stocks were inexhaustible, and the oceans too vast for such an uncomplicated
threat to be of significance or even included in management strategies.73 Although
it is clear that pollution should be prevented, the level of effort and financial
resources required is not as obvious, nor which methods and time scales would be
most effective.74
1.5

Literature Review

Studies of ingestion of debris by seabirds began in 1966 and reports of plastics
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entering the food chain were published as early as 1969, correlating with early
observations of plastic pollutants in our oceans.75 Synthetic fibres were reported in
1971 as having become “increasingly obvious over the last decade” in plankton
hauls 0-100m deep. 76 Polystyrene spherules were also first detected during
plankton trawls conducted in 1971 in the coastal waters of New England. Such
spherules were predicted to pollute ocean sediments due to their higher density
compared to seawater. These findings were published in 1972, which included the
ecological threats associated with plastic marine debris when these polystyrene
spherules were found to contain PCBs not used in the production of plastic. It was
also noted that, based on colour, the spherules were selectively consumed by the
majority of fish species examined. Industrial plastic manufacturers were
suggested as the source,77 supported by a report published in 1974 investigating
polystyrene spherules and other plastic particles found along the coast of Gull
Island, New York. Researchers warned in this report that such pollutants may be
transported downriver to the ocean where they could bioaccumulate in the food
chain. However, the report also advised, “so far as is known at present, they are
harmless but it would be as well to exercise caution in releasing plastic to the
environment.”78
Warnings that plastics may be the source of PCBs found in marine creatures and
that increases in plastic production and poor waste disposal practices could
exacerbate the problems were published as early as 1972.
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In 1973,

organochlorine pesticides and PCBs were associated with premature pupping of
California sea lions, a trend noted since 1968.80
Further warnings were issued in 1972 after surveys on remote Scottish beaches
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showed that low density polyethylene items presented little sign of disintegration
after extended periods in the ocean, confirmed by these items having been
obsolete years before. Calls for manufacturers to create packaging “which is no
longer-lived in the environment than metal and paper” were also made due to
predictions of the volumes of plastic litter more than doubling by 1980.81
Since the early 1970s, studies have reported on various types of plastics floating
in our oceans. 82 Ryan and Moloney noted in 1993 that research indicated a
continuing upward trend of plastic debris entering the oceans in the late 1980s,
but that after the introduction of MARPOL Annex V in 1987, 83 research
publications discussing the issue decreased.84 Adoption of Annex V, however, had
not resolved the problem. A 1995 study indicated MARPOL compliance was still
an issue in some regions, with synthetic fishing debris continuing to entangle
marine life and pollute beaches. 85 It is now also generally accepted that
approximately 80% of global marine debris originates on land86 and not from
those ocean activities governed by MARPOL Annex V.
Long-term studies indicate the composition of marine debris has changed since
the 1980s from predominantly industrial to consumer-based plastics.87 In addition,
plastic particles in the oceans are decreasing in average size with a subsequent
increase in particle numbers due to continual fragmentation.88 This presents new
issues as smaller organisms are able to ingest microplastics and clean-up efforts
become more complicated and expensive.
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Current literature on marine plastic debris is predominantly grouped into 1)
investigating the scope of ecological impacts, 2) quantifying the volumes of
marine plastic debris, 3) understanding the characteristics of plastics once in the
environment, including the toxicological impacts, and 4) evaluation of the social
and economic effects. The movements of marine plastic debris have been traced
to a lesser degree.89 There is also limited description of societal benefits of plastic
products,

90

including the employment opportunities created by the plastics

manufacturing industry.91
A wide range of literature exists on the ecological impacts of marine plastic
debris, such as the types and rates of entanglement and ingestion, habitat
destruction and the spread of invasive species.92 In the last two decades, attempts
have been made to quantify the nature of the problem, with attention now on
microplastics. This research has recently focussed on the ecological impacts of
microplastics and the effects on small organisms, such as molluscs, to large filterfeeding whales. 93 Studies have recently attempted to estimate the economic
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effects of marine debris on various industries and sectors of society. Analysis of
the social characteristics of plastic consumption is still lacking, which may help
direct public awareness campaigns, policy design and incentives to change
consumer behaviour. Public education has been slow to translate the four Rs
(Refuse, Reduce, Reuse and Recycle) into daily actions, possibly requiring greater
economic incentives to stimulate the required behavioural changes.
Quantifying the problem includes investigation of the volumes of plastic waste on
beaches, floating on the ocean surface, suspended in the water column and on
settled on and within the seabed, as well as what quantity is entering the marine
environment via different pathways.94 Research has also attempted to quantify the
volumes of abandoned, lost or otherwise discarded fishing gear, including
equipment used in aquaculture.95 A number of UN Regional Programmes have
prepared assessments on general marine litter in their region, which have been
presented and analysed in a 2009 report titled, “Marine Litter: a global
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challenge.” 96 Some of these reports included socio-economic costs to coastal
communities.
The characteristics of plastics and their behaviour once in the marine environment
have been reported. Recent research has investigated the chemical makeup of
plastics and their ability to leach additives as well as sorb additional toxins present
in the surrounding ocean. Some common additives have been shown to have a
toxic effect on marine creatures, bioaccumulating and biomagnifying in the food
chain. Research on other additives is not yet conclusive on the health implications
for humans.97
The effects of marine plastic debris on maritime industries and sectors of society
can be costly. These costs have been researched at the local, regional and global
levels. 98 The difficulties in valuing environmental ecosystem services is
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recognised and attempts have been made to include this in financial cost-benefit
analyses.99
Policy reviews relevant to the management and conservation of marine
biodiversity on the high seas has also been a topic of literature.100 Some have
focussed particularly on the policy framework with a view to preserving fish
stocks.101 A reasonable body of research exists on the issue of derelict fishing
gear, but relevant international policies are mostly only listed and a brief overview
of each provided.102 Others have analysed the policy framework governing marine
pollution in general.103
This section has shown that the literature on marine plastic debris is
predominantly focused on the environmental, social and economic impacts. Most
research has been of a scientific nature and conducted at a local, national or
regional level. Some have evaluated and suggested policy approaches within a
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national or municipal scope, particularly in Korea and California (USA). 104
Regional literature has mostly analysed European policy responses, touching on
international law.

105

Literature addressing the gaps within the binding

international framework to regulate marine plastic debris specifically is limited
and suggestions to improve this framework have been repetitive and fairly high
level. Measures to prevent land-based sources of marine plastic debris as a
collective issue have been broadly discussed, with little segregation of the primary
streams of plastic waste in a global policy context.
This thesis will fill the gap within the present literature by critically analysing the
current international and regional policy response to the issue of marine pollution
in the context of preventing marine plastic debris. The case studies narrow the
analysis to a selection of representative sectors, providing a detailed policy
assessment that can be scaled and replicated to other sectors responsible for
generating marine plastic debris such as agriculture and construction. In this
research, solutions are targeted to the case study sectors, providing a more
effective method of addressing the shortcomings of the international and regional
policy framework. This will advance the current knowledge and understanding of
the issue and supplement the growing discussion on the impacts and solutions
relevant to this global issue.
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1.6

The Thesis

This research narrows the focus of marine pollution to the plastic component of
marine debris and refers to this global pollutant as marine plastic debris. The
terminology in use in the current literature includes “marine debris,” “marine
litter,” “plastic debris” and “plastic pollution.”106 Research has shown plastic
waste to be present in all oceans and to also make up the highest component of
marine debris.107 This research therefore assumes that where the literature has
referred to “marine debris” and “marine litter,” marine plastic debris is included in
any given statistics or impacts.
Binding and voluntary international instruments, including relevant guidelines and
best management practices, are examined to isolate provisions that 1) establish an
overarching duty to prevent marine plastic debris generally, and 2) provide
measures specifically applicable to preventing such pollution from the sources
targeted in the three case studies. An overarching duty may result from a direct
obligation within a multilateral agreement, or an indirect duty to implement
measures contained in other generally accepted agreements. The integration of
international instruments with the Law of the Sea Convention creates a more
comprehensive, yet interwoven, framework of obligations for individual States to
implement measures at the domestic level to prevent the occurrence of marine
plastic debris.
The 1982 Law of the Sea Convention establishes the basis for States to implement
and cooperate on conservation measures both within and beyond areas of national
jurisdiction. Annex V of MARPOL 73/78108 is the primary binding international
106
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instrument governing pollution of the ocean by plastic waste generated during
operational maritime activities. The London Dumping Convention109 regulates the
intentional dumping of waste at sea at a global level, with the Protocol110 thereto
extending the ban to incineration at sea of such wastes. These binding
international instruments are predominantly aimed at the marine sector, but do
include to a lesser degree some measures applicable to activities on land. These
measures are also isolated and reviewed.
Other binding international agreements with a more restricted scope and a focus
on the maritime sector include the Fish Stocks Agreement, the Compliance
Agreement111 and the Port State Measures Agreement.112 Binding agreements that
aim to prevent marine pollution from land-based sources at an international level
are limited, but this research will analyse those measures in the UN International
Watercourses Agreement 113 and the Ramsar Wetlands Convention 114 for their
application to the prevention of marine plastic debris.
A few international instruments may have broad application to land- and oceanbased sources of marine plastic debris, such as the Convention on Biological
Diversity115 and Agenda 21.116 Those with a limited application to some of the
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more specific issues of marine plastic debris include the Basel Convention117 and
the Stockholm Convention. 118 These are reviewed for provisions that may
strengthen the obligation to prevent the impacts of marine plastic debris.
At a regional level, the focus for all three case studies outlined below will be the
instruments developed under the UN Regional Seas Programme. The scope of
policy analysis for the first case study on ocean-based sources of marine plastic
debris will also include conservation and management measures established by
the major Regional Fisheries Management Organisations (RFMOs). Relevant
European Union Directives are also reviewed.
The international and regional instruments relevant to marine plastic debris will
form the primary source of data for analysis, focussing on those measures that
would assist in the prevention of such pollution. Improvements to the present
policy framework will be suggested. The feasibility of a new global agreement to
prevent land-based sources of marine plastic debris, with a corresponding
financial mechanism, will be investigated and a suggested outline for both
provided. Criteria that may assist in determining State contributions to a new
global fund will be suggested using existing models that determine volumes of
plastic wastes reaching the oceans from different sources. Considerations for
distribution of funds will be discussed, drawing on knowledge gained from the
above research and recommendations made by relevant NGOs and institutions.
For policy suggestions, existing global financial mechanisms, such as the
International Oil Pollution Compensation Fund and the Multilateral Fund for the
Implementation of the Montreal Protocol, will be examined to determine design
elements that may be applicable to a global fund to prevent marine plastic debris.
Further content may be provided by conventions such as the Kyoto Protocol,
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which deal with global issues that affect States disproportionally despite varying
contributions to the causes.
The criteria that are factored in calculating State contributions to a global financial
mechanism may, in turn, assist in prioritising the funding of abatement activities,
particularly for hotspots and States that are in need of assistance. The volume of
marine debris that a State generates can be one such factor in determining
financial contributions to a fund, but this would likely be viewed as unfair and
unrealistic. Consideration must therefore be given to the capacity of States to
participate in both contributions and implementation, as well as how allocation of
funds will be prioritised. These factors will ultimately influence State
participation in such a global scheme and are considered in this research.
The degree to which international and regional obligations are implemented at the
individual State level is beyond the scope of this research. Detailed economic
calculations, such as a cost-benefit analysis and the valuation of economic
externalities, are also not within scope, as are the economic and social incentives
to stimulate the required behavioural changes within industry, the public and
authorities. Additionally, the social characteristics of plastic consumption may
help direct public awareness campaigns and policy, but these areas of analysis are
not included in this research.

1.6.1 Research Questions
A central theme in this thesis is the array of challenges presented by the global
issue of marine plastic debris and how these undermine the conservation and
protection measures currently mandated within international law. Despite a
plethora of multilateral environmental agreements, the flow of plastic waste into
the oceans continues to grow, impacting on marine ecosystems, human health and
food security. This thesis proposes two central arguments influencing global
progress towards zero plastic waste in our oceans: 1) the international legal and
policy framework is inadequate, particularly with regards land-based sources of
plastic waste, and 2) a new global instrument is required to coordinate and
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prioritise efforts and funding. This requires a critical analysis of the present
international legal and policy framework to determine the feasibility of the latter.
Three key questions will be examined in support of these two arguments:
1. Is the scope of current “generally accepted international rules and
regulations” adequate to establish a comprehensive global duty to prevent
marine plastic debris and is compliance with these instruments directly or
indirectly mandated by the Law of the Sea Convention?
2. Can subdividing the broader issue of marine plastic debris assist in
designing a more effective policy response by better targeting preventative
measures based on sources and the appropriate sectors?
3. Are amendments to the current framework sufficient or is a new binding
international agreement required and, if so, how can the necessary
domestic implementation be assured?
In answering these questions, the three case studies of derelict fishing gear, flipflop sandals and pre-production plastic pellets will assist in deconstructing the
policy framework into manageable components. These components are selected
based on their differing policy groupings. By separating the policy responses, the
shortcomings of the framework can be more easily identified and solutions to
address the sources more effectively targeted.
The first question will be answered by reviewing the binding international
framework to determine the level of duty for States to protect the marine
environment within each jurisdictional zone. The Law of the Sea Convention
establishes the overarching obligations to protect the marine environment from
activities on both land and at sea, but also mandates adoption of national
legislation that gives effect to other international agreements. This interrelationship is analysed, providing a summary of the high level gaps within the
duties of coastal, port and flag States to protect marine ecosystems from pollution.
The second question will be answered by dividing marine plastic debris into three
case studies. The selected case studies represent maritime industry, land-based
industry and land-based post-consumer waste. The two case studies representative
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of industry will allow the research to extract policy measures that aim to regulate
known point sources of plastic waste originating from both sea and land
respectively. The case study of land-based post-consumer waste, on the other
hand, requires policy to respond to less predictable non-point sources of plastic
waste. The actors responsible for preventative measures of the known point
sources would mostly be the relevant industry sectors, whereas post-consumer
waste management falls to local government and is a public expense. The policy
response and source of funding for preventative measures for each case study
would therefore be expected to vary considerably. If replicated across other
sectors, such as agriculture and construction, it is anticipated that the three case
studies could capture most of the sources of marine plastic debris globally.
In answering the third question, consideration will be given to whether the
existing framework should be improved by various amendments, whether a new
binding instrument is required, or if a combination of these would best overcome
the shortcomings identified by this research. Funding has been identified as the
biggest constraint on domestic implementation of measures to prevent pollution of
the marine environment from plastic waste. Justification for a global fund is
therefore provided, as well as possible methods for determining contributions to
the fund and considerations for expenditure from this fund. A brief summary of
other international agreements that govern global issues and that have a
multilateral funding scheme to assist implementation is provided. Analysis of
these may reveal elements and considerations applicable to the development of a
comparable funding mechanism specific to the prevention of marine plastic
debris.

1.6.2 Methodology
Two approaches have guided the research of this thesis. The first approach
focused on a literature and library search and the second approach combines case
study methodologies with the theories of socio-legal studies. The primary data
source was the legal and policy instruments that directly or indirectly regulate
pollution of the marine environment by plastic debris. These were obtained from
the online document libraries of the United Nations Office of Legal
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Affairs/Division for Ocean Affairs and the Law of the Sea (DOALOS), the
Corporate Document Repository of the Food and Agriculture Organisation of the
United Nations, FAOLEX, various online Legal Information Institutes and the
official online resources of individual Regional Fisheries Management
Organisations (RFMOs).
Secondary data sources included a range of journal articles and books that review
the conservation and protection of the marine environment from pollution,
particularly plastic waste. Reports published by the United Nations, national
governments and non-governmental organisations were also reviewed, as well as
the reports and plans of action developed by intergovernmental organisations.
Many of these have a secondary interest in reducing the impacts of marine plastic
debris in order to achieve their primary objectives.
This research has adopted socio-legal methodologies, employing case studies to
represent the societal causes and impacts of marine plastic debris. Qualitative
research is used to investigate the causes of marine plastic debris and the
effectiveness of regulations placed on the activities of the target group within each
case study in the context of the current international legal framework.119 Thus, the
social control processes theoretically incentivised by the institutional instruments
regulating the case study target groups are evaluated against the hypothesis that
existing international regulatory processes are not sufficiently effective in
preventing the flow of marine plastic debris on a global scale.
The use of case studies is instrumental in deconstructing a complex problem,120
such as marine plastic debris, into manageable components in order to inform
policy design and target the appropriate groups more effectively. Because the
subject of marine plastic debris is broad, case studies allow the research of this
thesis to remain within the boundaries of a defined and reasonable scope.121 Case
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studies assist in answering how and why a complex social phenomenon has come
about.122 The selection and design of the case studies of this research are firmly
based on three major source categories of marine plastic debris, thereby further
categorising the actors.
The protocol employed across all three case studies is 1) establish the recognised
contribution of the target group to the global social, economic and environmental
impacts of marine plastic debris, 2) identify the overarching duty established by
the international policy framework to prevent the source of pollution, 3) identify
further measures that support the implementation of the overarching duty, 4)
within the identified context, analyse the international and regional framework to
identify shortcomings in the current policy response, and 5) suggest ways to
overcome the identified shortcomings in the international regulatory frameworks
as well as implementation constraints.
The overall presentation of this analysis is framed by three broad questions: 1)
what should the framework be, 2) what is the current framework, and 3) what are
the gaps? Chapter Seven answers a question that results from this analysis: if
funding is the greatest obstacle to implementation, how will the necessary
activities be resourced?

1.6.3 The Case Studies
To prevent overlap, Chapter Three sets the legal background for the case studies.
An overview of the supporting framework is provided, highlighting the
geographic scope and inter-relationships of existing agreements, as well as the
high level gaps. The case studies themselves are designed to firstly represent the
generally accepted sources of marine plastic debris, namely land- and ocean-based
sources. The second design criterion for the case studies is to distinguish between
“industry measures” and “post-consumer waste measures” in order to differentiate
and focus policy design. For this reason, the broad category of land-based sources
was further divided into land-based industry sources and land-based general waste
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sources. Industry pollution tends to originate mostly from known activities and
point sources, whereas general waste originates from varied and diffuse sources.
Who pays for abatement measures also differs depending on whether local council
or industry is held responsible for abatement.
Case Study One: Ocean-based sources from the fishing industry
The first case study of Chapter Four examines the international and regional
policy framework governing pollution of the marine environment from ocean
sources. Synthetic derelict fishing gear is an ocean-based source of marine plastic
debris that continues to impact the marine environment long after abandonment or
accidental loss. These impacts include entanglement, ingestion and habitat
degradation. Maritime industries also suffer financial losses due to derelict fishing
gear.
The Law of the Sea Convention mandates protection of the marine environment
from ocean-based sources. This is given effect by two binding agreements at the
international level. MARPOL Annex V prohibits the dumping of any operational
plastic waste in the oceans, including synthetic fishing gear. The London
Dumping Convention bans intentional dumping of plastic waste into the sea that
is generated on land.
Regional conventions also provide for the protection of the marine environment
from ocean-based sources and, together with the legally binding measures of the
fishing sector, regulate to varying levels the actions leading to the occurrence of
derelict fishing gear. The international instruments that govern the fishing sector
that will be examined include the 1995 UN Fish Stocks Agreement, the 1993 FAO
Compliance Agreement and the 2009 FAO Port State Measures Agreement. UN
Regional Seas instruments and those of the RFMOs are included in the scope of
analysis. Voluntary instruments at the international and regional levels will also
be analysed for measures relevant to the prevention of derelict fishing gear.
Case Study Two: Land-based sources of general post-consumer waste
The second case study of Chapter Five reviews the international and regional
policy instruments governing post-consumer general waste originating on land.
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General litter too often ends up in the oceans, causing harm to the environment
and unnecessary costs to coastal communities and those that make use of the
oceans. Land-based litter originates from diffuse sources within the sovereign
territory of States. Actions to reduce this source of marine plastic debris are
therefore subject to the capabilities of States as well as their political will. The
common beach sandal, or flip-flop, is made of plastic and falls within the category
of post-consumer general waste. These can reach the oceans via inland waterways
and coastal activities. Once in the oceans, flip-flops are slow to break down and
marine creatures can ingest whole items or fragmented pieces of flip-flops.
With no legally binding international agreement to regulate land-based sources of
marine debris, the Law of the Sea Convention establishes the overarching duty to
protect the marine environment from land-based pollution. The London Dumping
Convention and the Convention on Biological Diversity support this duty within
limited scopes, as do the UN Watercourses Convention and the Ramsar Wetland
Convention.
The binding instruments developed at the regional level are examined, particularly
those Protocols developed under the UN Regional Seas Programme to prevent
marine pollution from land-based sources. EU Directives are also analysed.
International and regional voluntary instruments are reviewed for their
contribution to establishing a duty to regulate post-consumer general waste.
Case Study Three: Land-based sources from industry
The third case study of Chapter Six focuses on instruments regulating the
pollution of the marine environment by industrial plastics. Microplastics are
plastic particles less than 5mm and are categorised into “primary” and
“secondary” particles. Primary microplastics include pre-production plastic pellets
used in the plastics manufacturing process. They are released into the environment
through spillage at factories and inappropriate transport procedures. Pellets can be
introduced to the oceans directly via stormwater runoff or waterways, where
winds and currents can transport them far from the source. They have been found
on coastlines around the world, and in remote areas far from plastics
manufacturers. Their ability to be easily transported, sorb toxins from surrounding
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waters and be readily ingested by a range of marine creatures has raised concern
about the possibility of toxins being released within organisms and biomagnifying
within the marine food web. This poses a risk to global food security and human
health.
The case study will again assess the need to regulate industrial waste based on the
duty established by the Law of the Sea Convention to prevent marine pollution
from land-based sources. The duty to prevent pollution of internal waterways by
industrial discharges is the focus of research. International instruments examined
include the UN Watercourses Convention and the Basel Convention on
Hazardous Wastes. Binding instruments within the Regional Seas Programme and
EU Directives, as well as voluntary measures at both levels, are examined.
Each of the three case studies will highlight a legal principle that may challenge
efforts to prevent the source of focus. The first case study considers whether
protection of the ocean commons is in conflict with the principle of freedom of
the high seas. The second case study will review the right of States to manage
pollution within their own territory and the challenge presented to global marine
conservation efforts by the principle of State sovereignty. The final case study
will explore how the Polluter Pays Principle may be applied to a global industry.
The Prevention Principle underpins the thesis through the selective analysis of
those measures aimed at preventing and mitigating marine plastic debris, as
opposed to curative measures. The Principle of Common but Differentiated
Responsibilities guides the policy solutions suggested. This principle also forms
the basis for suggestions to overcoming the resourcing obstacles encountered at
the national level, where allowances are also made for those States in need of
assistance.

1.6.4 Structure
This thesis consists of eight chapters. The context and objectives of the research
are established in Chapter One. This chapter also provides an overview of the
literature, both historical and current. Chapter One then lays out the structure of
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the thesis, the use of case studies as a methodology and the significance of the
research.
Chapter Two sets the background context of plastic waste in the environment,
paying special attention to the marine environment, and emphasises why it is
worth focusing global effort on marine plastic debris. The scope of the research is
further defined by narrowing the terminology to be used and by outlining the
structure of the three case studies. The chapter describes the impacts of plastic
pollution on the three pillars of sustainability, or triple bottom line, relative to
each case study. This allows a summary only to be presented at the beginning of
Chapters Four, Five and Six.
Chapter Three sets the policy framework for the research. The development of
international agreements to protect and conserve the marine environment is
reviewed to provide an historical context of international and regional policy
response to the broader issues of marine pollution. The Law of the Sea
Convention is analysed to establish the direct and indirect duties of States to adopt
national legislation that give effect to the primary binding and voluntary
instruments identified as relating to the prevention of marine plastic debris. The
range and types of instruments are demonstrated and the high-level shortcomings
of the international and regional framework are outlined. Further detailed analysis
of the framework is provided through the subsequent case studies. The chapter
recognises the constraints in amending existing or negotiating new instruments
and discusses where a new international agreement could fit within the current
framework.
Chapter Four introduces the first of the three case studies. Abandoned, lost and
otherwise discarded fishing gear provides the focus for critical analysis of the
international and regional instruments within the context of ocean-based sources
of marine plastic debris. The chapter maintains that the framework regulating
ocean-based sources of marine plastic debris is fairly well developed.
Improvements to the framework are suggested and some of the associated
challenges assessed. This chapter demonstrates that, although an overarching duty
exists to prohibit the operational discharge or intentional dumping of synthetic
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fishing gear into the oceans, the measures to support such a ban require
strengthening in order to ensure implementation at the regional and local levels.
Chapter Five and Six analyse the international and regional instruments that
regulate pollution of the marine environment from land-based sources. The case
studies of both these chapters illustrate the transboundary impacts of plastic
pollution generated within the jurisdictional boundaries of a State. Chapter Five
focuses on the broad source of post-consumer general waste originating from nonpoint, or diffuse, sources. The international and regional obligations of States to
manage waste sustainably within areas of national jurisdiction are examined. The
chapter argues that measures to prevent this source of marine plastic debris do
exist at the international level, but are inadequate and place a higher priority on
State sovereignty and capacity. Measures at the regional level are inconsistent and
fragmented. The measures specific to marine plastic debris are mostly included in
non-binding instruments. The policy solutions suggested in this chapter emphasise
effective solid waste management to prevent mismanaged plastic waste entering
the oceans. Although these suggestions contribute to the more ambitious approach
of Chapter Six, they do not promote a long-term closed-loop lifecycle for plastics
as Chapter Six does, but focus more on end-of-pipe short- to medium-term
solutions.
As in Chapter Five, Chapter Six analyses the international and regional
instruments that regulate pollution of the marine environment from land-based
sources, but within the context of industrial waste. Measures that may apply
specifically to industrial point sources are examined for effectiveness in
preventing the discharge of pre-production plastic pellets into internal aquatic
environments. This chapter therefore examines the framework from the
perspective of industrial pollution within the sovereign borders of States. The
binding framework is determined to be severely lacking at the international level
and highly fragmented at the regional level, but some guidance is available within
voluntary instruments. In this chapter, the Polluter Pays Principle underpins the
solutions suggested, which have a more holistic and long-term approach, targeting
the global consumption of virgin plastics and, to a lesser degree, the design of
plastic products.
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Chapter Seven summarises the requirements and obstacles identified in the UN
Regional Seas assessments conducted in 2007 and 2008 to quantify the state of
marine litter. Calls for funding to prevent marine litter are also summarised. The
chapter maintains that the international framework regulating ocean-based sources
of marine plastic debris should be amended to strengthen existing measures and
that a new international framework is required to prevent plastic from polluting
the marine environment from land-based industrial sources and mismanaged solid
waste. The lack of a binding international agreement to prevent land-based
sources of marine plastic debris also represents the greatest gap in the current
framework. The primary obstacle, which is the financing of abatement measures
to prevent marine litter, including marine plastic debris, forms the main focus of
this chapter. A selection of international instruments is reviewed to explore the
financial mechanisms employed, focussing on methods to calculate financial
contributions by States to these respective funds. A new global fund is proposed
specifically for the prevention of marine plastic debris and parameters are
suggested for determining financial contributions to the fund, as well as
considerations for prioritising outputs of the fund.
In conclusion, Chapter Eight synthesises the findings and recommendations of the
thesis. This chapter stresses that the legal and policy framework at the
international and regional levels has lagged behind recognition of the issues
presented by marine plastic debris. These issues affect the long-term health of
humans and marine ecosystems. Where measures are determined to be sufficient,
implementation is lacking due primarily to political will and financial resources.
Binding measures to regulate land-based sources of marine plastic debris are
inadequate at the international level. At the regional level, they are broad and
inconsistent across regions. Strengthening the existing legal and policy framework
is necessary but is not sufficient if the financial resources are not made available.
Thus, if the global community is truly determined to address the growing
contribution of plastic waste to the current stock within the oceans, a new
international financial mechanism dedicated to the prevention of marine plastic
debris will be essential.
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1.6.5 Significance
The lack of implementation and enforcement of international, regional and
national regulations has been identified by the UNEP Regional Seas Programme
as a major contributor to the increasing problem of marine litter. 123 The
transboundary nature of marine debris has since gained priority in the broader
frameworks of biodiversity conservation worldwide. Achim Steiner, UN UnderSecretary-General and UNEP Executive Director said, “Plastics have come to
play a crucial role in modern life, but the environmental impacts of the way we
use them cannot be ignored.” He highlighted that the 2014 Yearbook of the
United Nations, together with the report titled Valuing Plastics,124 “show[s] that
reducing, recycling and redesigning products that use plastics can bring multiple
green economy benefits - from reducing economic damage to marine ecosystems
and the tourism and fisheries industries, vital for many developing countries, to
bringing savings and opportunities for innovation to companies while reducing
reputational risks.”125
The significance of this research is twofold. The thesis will add to the literature,
as described in Section 1.5 above, providing a critical analysis of the current state
of international and regional policies specific the prevention of marine plastic
debris. No study has yet deconstructed the issue on a global scale into the primary
categories based on the main contributing sectors in order to analyse the policy
shortcomings particular to each and with the perspective of policy design. The
three streams of analysis have allowed for the grouping of industry and public
sector actors, their responsibilities and guiding principles, as well as their options
and challenges for implementation of abatement measures.
The second contribution this research will make is the outline of a new
international binding agreement to prevent land-based sources of marine plastic
debris and a supporting global financial mechanism to fund the required action.
No study has examined the present legal framework in its entirety to determine
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whether a new binding international policy is required or whether amendments to
the existing framework are sufficient to close the gaps. This research provides
supporting evidence to suggest the marine sector framework is adequate, if
amended as suggested, but that a new binding international agreement is
necessary for both general categories of land-based sectors. A new binding
agreement to regulate land-based sources of general marine debris has been
suggested before but the discussion has been in broad terms and not supported by
a critical analysis of the existing framework or a detailed analysis of the measures
that such an agreement would mandate. Suggestions for a new instrument have
also not considered the relevant policy design components and how they would
incentivise behaviour change within each contributing sector. This research
provides two broad approaches to a new policy framework based on two
objectives with short-, medium- and long-term timeframes.
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Chapter 2: Marine Plastic Debris – A Global Concern
2.1

Introduction

Plastics have made positive contributions to some of the major anthropogenic
impacts currently plaguing the global environment. The use of plastics in the
construction, transport and packaging industries has significantly reduced global
consumption of fossil fuels and the emission of greenhouse gases. 126 Health
benefits have been experienced by many societies due to plastics, such as access
to clean drinking water and improved food preservation. 127 However, the
manufacture, transport and consumption of plastic products all generate waste. It
is this plastic waste that, when mismanaged, leads to the negative environmental
and socio-economic impacts experienced both near and far from the source.
This chapter narrows the terminology currently used in the literature to that of
marine plastic debris. Current research is summarised to support the importance
of selecting this marine pollutant as a focal point of the thesis, followed by some
of the technical aspects for determining the point at which plastics could be
declassified as a pollutant. The global issue of marine plastic debris is then
deconstructed into the three case studies of this thesis, selected to represent three
dominant sources and categories for policy intervention options.
Section 2.7 highlights the environmental, social and economic impacts mostly
relevant to the case studies of derelict fishing gear, general post-consumer waste
and industrial plastic waste respectively. The review is not intended to be
exhaustive but to highlight the breadth, scale and severity of the problem, as well
as the distinct source variations within the three chosen categories. Based on this
examination, Section 2.8 constructs the argument that the three pillars of concern
(environmental, social and economic) are collectively sufficient to justify a united
effort by the national governments of the world to invest the required resources to
prevent this global pollutant and prioritise implementation of solutions over
further quantification of the impacts.
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2.2

Definition Of Terminology

The broader issue of marine pollution includes the subcategory of marine debris.
This subcategory of marine debris can be further broken down into its
components, of which plastic waste forms the highest portion in most regions of
the world. As highlighted in Chapter One, the current literature uses a range of
terms that relate to plastic waste in the oceans. These include “marine debris,”
“marine floating debris,” “marine litter,” “plastic pollution” and “plastic debris.”
In defining marine pollution, the UN Regional Seas Conventions have mostly
adopted similar definitions.128 These are based on the 1982 Law of the Sea
Convention, which expanded on Principle 7 of the 1972 Stockholm
Declaration,129 defining marine pollution as:
“The introduction by man, directly or indirectly, of substances or energy
into the marine environment, including estuaries, which results or is likely
to result in such deleterious effects as harm to living resources and marine
life, hazards to human health, hindrance to marine activities, including
fishing and other legitimate uses of the sea, impairment of quality for use
of sea water and reduction of amenities.”130
The term “marine litter” was used in the 2010 report of the European Commission
Joint Research Centre, which discussed the topic in the context of the European
Marine Strategy Framework Directive. The definition used was:
“Marine litter is any persistent, manufactured or processed solid material
discarded, disposed of or abandoned in the marine and coastal
environment. Marine litter consists of items that have been made or used
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by people and deliberately discarded or unintentionally lost into the sea
and on beaches including such materials transported into the marine
environment from land by rivers, draining or sewage systems or winds.
For example, marine litter consists of: plastics, wood, metals, glass,
rubber, clothing, paper etc. This definition does not include semi-solid
remains of for example mineral and vegetable oils, paraffin and chemicals
that sometime litter sea and shores.”131
The various items listed in this definition will differ with respect to the
timeframes and degree to which they will completely break down in the oceans
and on beaches, as well as their impact on the surrounding ecosystems. It is the
longevity of plastics and their inability to decompose in the marine environment
that has led this research to focus on the plastic component of marine litter.
This research uses the term “marine plastic debris” as adopted by the newly
formed United Nations Environment Assembly (UNEA). 132 The first Resolution
adopted by this forum on the topic is titled “Marine plastic debris and
microplastics,” inferring a separation in terminology. This research will, however,
include all size categories of plastic waste occurring in the oceans when referring
“marine plastic debris.” Where the terms “marine debris” and “marine litter” are
used in this research, it is because the cited literature made use of it without
specifying whether the information provided applied strictly to the plastic content.
As discussed above, the reader may regard the information provided in relation to
“marine debris” or “marine litter” to include some non-plastic items, although it
may be assumed that most marine debris or marine litter would be plastic.
2.3

Why Single Out Plastics?

The issue of marine plastic debris is not unique to any particular maritime zone. It
plagues shared and enclosed territorial seas, the coastal contours of waters under
national jurisdiction and the open high seas beyond areas of national jurisdiction.
The practice of ocean dumping from both land and sea was regarded as acceptable
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for centuries. The nature of marine debris, however, has changed over recent
decades from predominantly organic and biodegradable items to synthetics, of
which most are persistent plastic.133
The legacy of marine plastic debris is only recently being understood, with
research uncovering not only the changing nature of the pollutant, but also the
extent of its reach. Five large gyres have been identified in the larger oceans of the
world, with one each in the North Pacific, South Pacific, North Atlantic, South
Atlantic and in the Indian Ocean. A combination of surface currents, local winds
and the Coriolis force create spiraling currents where debris tends to
accumulate.134 Floating marine debris originating from coastal waters takes an
average of two years to be transported by currents to the central ocean gyres.135
Debris is pushed towards subtropical gyres, while subpolar gyres tend not to
collect larger items of floating debris.136 Despite the absence of gyres in these
regions, images of the ocean floor taken 2,500m deep in the Arctic Ocean show
marine litter in this remote area has nearly doubled from 2002-2011. This may in
part be due to receding sea ice, which is removing the natural barrier to shipping,
fishing and yachting ranges. The remote region of the Arctic is now open to shipgenerated and wind-blown waste.137 Research has demonstrated that Arctic sea ice
has accumulated microplastics138 in greater levels than the surface waters of the
Pacific Gyre, previously thought to have the highest concentrations of marine
plastic debris.139 The shoreline of Punta Arenas on the far southern coast of Chile is
also polluted by microplastics.140
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According to UNEP, 70% of marine debris sinks, 15% floats and potentially ends
up on beaches, while the residual 15% remains suspended in the water column.141
A study of the North Pacific Ocean found plastics make up 86% of anthropogenic
debris observed,142 while a UNEP/MAP survey of the Mediterranean showed 75%
of floating debris was plastic.143 Plastic also comprises 80-85% of debris on the
seabed in Tokyo Bay.144 Globally, plastics are estimated to make up between 60
and 80 per cent of marine debris.145
The number of products that contain some percentage of plastic has grown
exponentially over the last few decades. The numerous forms of plastics in use
today can enter the marine environment through improper disposal, accidental
loss and natural disasters.146 Once in the marine environment, marine plastic
debris is generally classed into three size categories. Items over 5mm in length are
commonly classed as macroplastics and those between 1-5mm as microplastics.147
Plastics less 1mm are further classed as microscopic plastic debris or
nanoplastics.148
Microplastics are further subcategorised into primary and secondary microplastics
based on origin. Primary microplastics include plastic “scrubbers” or microbeads
found in many hand and skin cleaners, as well as some airblast cleaning media.149
Virgin pre-production pellets, mostly less than 5mm, are also considered primary
microplastics and enter waterways and oceans when mishandled during
141
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manufacturer processes and transport 150 within the plastics manufacturing
industry. Secondary microplastics result from the mechanical and chemical151
breakdown of larger items, which can take years under ocean conditions.152 These
can then break down further to form microscopic particles. Microplastics can be
introduced to the oceans directly via runoff from post-consumer waste or through
weathering of existing macroplastics.153 They can result from the breakdown of
items such as polyethelene and polypropylene packaging and rope, or be released
as fragments during the washing cycle of polyester and acrylic clothing, passing
through washing machine filters due to their small size.154
Oxidative degradation from solar UV radiation forms microcracks and pits on the
surface of larger plastics, leading to brittleness. 155 Microparticles result from
further fracturing and physical abrasion against sand, which is a process more
likely to affect plastics found on beaches than in the oceans.156 Buoyant plastics
may wash up on beaches or remain at the surface of the oceans for years. Others
may sink to the seabed where they can persist for decades,157 due mainly to colder
temperatures, lower oxygen concentrations and surface fouling.

158

These

conditions lead to extremely slow rates of microbial degradation159 compared to
most terrestrial situations. Recent research suggests the aggregation of microalgae
on microplastics causes these tiny items to sink and may explain why
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concentrations found on the ocean surface are lower than models predicted. 160
The faecal pellets of plankton that have ingested microplastics have been shown
to contain plastics that are then transported away from the surface of the ocean.161
The fate of plastics in the marine environment is still not fully understood, but
much is known about the impacts of plastic waste in the environment. It is
therefore in the public interest to prevent this pollutant by designing policy
interventions that incorporate both the Precautionary Principle and the Prevention
Principle. As this chapter will show, sufficient evidence exists to warrant global
cooperation on this issue.
2.4

When Is Plastic No Longer Classified as a Marine Pollutant?

More than four fifths of marine interactions with debris are attributed to plastic
waste. Synthetic fishing gear is reportedly responsible for the vast majority at
40%, with plastic fragments contributing to 20% of impacts, plastic packaging
17% and 11% of interactions are due to microplastics.162 It is therefore important
to understand how the characteristics of plastic waste may change once an item
enters the marine environment and at what stage of deterioration it would no
longer pose a risk to marine creatures and habitats.
Polymers occur naturally in many forms such as proteins and nucleic acids and
are created by binding monomers together. 163 In the manufacture of plastic,
monomers are commercially bonded to form synthetic organic polymers.164 These
synthetic polymers are mostly designed to resist chemical and physical
degradation through manipulation of the construction of the polymer, its weight,
and a wide variety of additives.165 To completely biodegrade, microorganisms
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would need to convert plastic polymers to carbon, water, minerals and biomass.166
For a synthetic polymer to pose no risk of environmental harm this process of
“mineralisation” would need to reduce the polymer to its organic components, the
carbon would be converted to CO2 so that it could be integrated into marine
biomass, and no fragments or toxic elements would result from this process.167
The various compositions of plastics168 and their respective rates of degradation
are largely determinant of beach deposition and retention characteristics.169 Low
Density

Polyethylene

(LDPE),

High

Density

Polyethylene

(HDPE),

Polypropylene (PP) and nylons are commonly used polymers.170 When in the
marine environment, these are predominantly degraded by photo-oxidation
through the action of solar UV-B radiation, 171 mostly while plastics are on
beaches or floating on the ocean surface. In the absence of sunlight, such as the
seabed, thermo-oxidative degradation can continue a slow breakdown at moderate
temperatures if oxygen is available to catalyse the process.172 There are other
degradation processes that also contribute to the breakdown of marine plastic
debris such as biodegradation 173 through living microorganisms, but these
generally occur at much slower rates than photodegradation by light.174 Research
has shown that additives commonly included in the manufacture of polyethylene
(PE) and polyethylene terephthalate (PET) specifically to promote biodegration
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provided no significant increase in mineralisation during anaerobic or aerobic
biodegradation in terrestrial conditions.175 The contribution of these additives to
the breakdown of plastic in the marine environment is likely to be negligible.
This section has illustrated that under ocean conditions, complete degradation of
marine plastic debris is not attainable in any practical timescale.176 Because plastic
polymers do not degrade in the marine environment to the point where no threat is
posed to the environment in any acceptable timeframe, all plastics that have ever
entered the oceans can still be regarded as a pollutant with the possibility to cause
harm near or far from the source (unless beached or removed). Plastics may
fragment to the point where they are no longer visible in the marine environment,
but this does not suggest complete biodegradation has occurred177 or that an
absence of harm can be assumed. This strengthens the need to improve
preventative measures to ensure plastic does not enter the marine environment and
contribute to the existing stock.
2.5

Deconstructing the Problem to Delineate the Case Studies

The purpose of the selected case studies is to deconstruct the multifaceted
problem of marine plastic debris into workable components and create boundaries
for the research. Within the context of each case study, the current framework can
be evaluated against meaningful criteria such as the relevance of the definitions of
pollution, geographic scope of instruments and whether provisions applicable to
the sector are effective in preventing pollution by plastic. By focusing on three
commonly polluted items, the suggested policy responses and any financial
mechanisms can also be tailored to each sector, as opposed to developing broad
and sweeping responses that are difficult to measure and enforce in practical
applications.
The definition of pollution of the marine environment as per the Law of the Sea
Convention is wide-ranging, but it can be broken down to reflect the three source
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categories chosen for the case studies in this research. Provisions can also be
identified within the Convention that broadly support each case study.
The first case study (Chapter Four) analyses the ocean-based source of marine
plastic debris in the form of derelict fishing gear. The components contained in
the definition of pollution within the Law of the Sea Convention that apply to the
introduction of derelict synthetic fishing gear are 1) the deleterious effects of
fishing which 2) cause hindrance to marine activities and other legitimate uses of
the sea. This is supported by the duty in the Law of the Sea Convention to fish
responsibly on the high seas.178 This research regards derelict fishing gear as an
industrial pollutant. Solutions therefore primarily target the fishing sector for the
provisioning and financing of mitigation measures. This case study discusses the
challenge of protecting areas beyond national jurisdiction while honouring the
principle of freedom of the high seas.
The second case study (Chapter Five) selects the common flip-flop to represent
the broad category of post-consumer waste, one of the largest components of
marine plastic debris. The definition of the Law of the Sea Convention establishes
a duty for all States to prevent pollution of the marine environment and estuaries
by general plastic waste. The inclusions most applicable to post-consumer waste
are 1) the indirect introduction of substances that will or are likely to 2) cause
harm to living resources and marine life, and 3) the reduction of amenities. This
duty is supported by the provisions within the Law of the Sea Convention to
prevent pollution from any source,179 to protect the habitat of depleted, threatened
or endangered species180 and to prevent the introduction of alien species.181
Measures to mitigate the mismanagement of post-consumer waste are usually the
responsibility of local governments. Solutions therefore focus on the management
of municipal solid waste to minimise the mismanaged component that could reach
the oceans. Challenges exist for the international community to incentivise the
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required expenditure of public funds for the necessary infrastructure within areas
of national sovereignty, particularly in developing States. The policy challenges
discussed in this chapter focus on balancing the principle of State sovereignty
with the duty to prevent transboundary harm.
The third case study (Chapter Six) reviews the plastics manufacturing industry,
selecting the pre-production plastic pellet to represent the second category of
land-based sources of marine plastic debris. Pollution by industrial plastic waste
can be described within the definition of pollution by the Law of the Sea
Convention as 1) the direct introduction of substances into the marine
environment and estuaries that 2) may reduce the quality of seawater for use or 3)
become a hazard to human health. This duty is supported by the provision in the
Law of the Sea Convention for all States to prevent pollution from all sources182
as well as for coastal States to permit, regulate and control dumping activities183
in internal waters. 184 The research focuses on the regulation of industrial
discharges and water quality standards for internal waters that lead to the ocean.
Like derelict fishing gear, the plastics manufacturing sector is targeted to provide
mitigation measures and the funding thereof, as per the Polluter Pays Principle.
The suggested policy response includes mandating Best Management Practices
and regulating the industry worldwide to reduce the global consumption of virgin
plastic. Policy concepts discussed include the Polluter Pays Principle and the
principle of Common but Differentiated Responsibility.
This section has shown that the Law of the Sea Convention lends itself to the
deconstruction of the broader issue of marine plastic debris into the components
selected in this research. Further analysis is required to determine the adequacy of
provisions within this overarching agreement to prevent pollution of the marine
environment by the representative items of each case study.
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2.6

Overview of the Way Forward

The suggested policy responses that emerge from this research are discussed in
detail within the following three case studies. The development of international
policy is more advanced for ocean-based sources of marine plastic debris than for
land-based sources. A new international agreement to prevent land-based sources
of marine plastic debris is therefore suggested. The two strategies proposed in this
thesis to guide the development of a new binding policy are based on an analysis
of the components of the Montreal Protocol.185 This Protocol is widely regarded
as the most successful multilateral agreement in resolving a global environmental
issue, mostly due to its level of participation, the international cooperation
generated and the targets achieved, amongst other factors.186
The criteria selected for inclusion in the development of a new framework are 1)
defining a clear and achievable objective, 2) agreeing on the “substance” to be
controlled by the instrument, 3) defining production volumes of the substance,
and 4) calculating domestic net consumption per State based on gross production
and import/export volumes. Once these criteria are defined, measurable targets
and/or caps can be negotiated and minimum participation levels agreed. Other
considerations would include methods to deter “free-riding” and production
“leakage,”187 support for States in need of assistance and overcoming national
implementation barriers, such as resourcing.
The table below summarises the key criteria considered for a new binding
international agreement to prevent marine plastic debris from land-based sources.
The first policy approach is simpler, aiming to reduce mismanaged waste. It does
not attempt to resolve the issues of increasing demand for plastic products that
inevitably generates more plastic waste. This Waste Reduction Approach places a
greater burden on governments to provide expensive infrastructure to manage
solid waste. The second approach is more holistic, targeting the global plastics
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industry with the objective of reducing the demand for virgin plastics worldwide.
By regulating the industry, this Usage Reduction Approach may shift the burden
of environmental costs to those sectors engaged in the lifecycle of plastics.
Table 1: Summary of the elements for a new agreement on land-based
sources of marine plastic debris
Waste Reduction Approach

Usage Reduction Approach

(Case Study Two)

(Case Study Three)

Target Sector

Public Authorities.

Plastics manufacturing industry.

Objective

Reduced marine plastic debris

Reduced impacts of plastics through

through improved waste

closed-loop lifecycle for resins and

management services and reduced

additives. Implement Polluter Pays

plastic waste per capita.

Principle.

Mismanaged plastic waste.

Virgin content of plastic resin.

Production

Plastic waste entering waste stream.

Manufacture of virgin plastic.

Import/

Plastic waste traded for agreed

% Virgin resin in traded pellets.

Export

reduction processes.

Reduction

Sanitary landfill.

Diversion from landfill.

Processes

Recycling (all).

Recycling (primary, tertiary).

Consumption

Production of plastic waste:

Traditional virgin resins produced:

Controlled
Substance

Calculation

- Plus Import of plastic waste.

- Plus import of virgin plastics.

- Less Export of plastic waste.

- Less export of virgin plastics.

Minimum

Total national mismanaged plastic

Total national consumption of virgin

Participation

waste of participating States.

plastic.

Targets &

% Plastic waste per capita.

% Recycled resin content.

Caps

% Mismanaged plastic waste per

% Chemical content.

capita.

Hazardous chemicals.

Trade

Plastic waste (subject to

Pellets containing less than defined

Restrictions

conditions).

% recycled resins.

Once the international community has agreed on a way forward to resolve an
issue of global concern, sources of funding for the necessary activities must be
determined. Intergovernmental financial institutions exist, such as the Global
Environment Facility and the World Bank, to provide assistance for a wide range
of initiatives and projects. Funding options are discussed in Chapter Seven, but to
justify any expenditure, the socio-economic costs to human health, food security
and to the environment would have to be sufficiently significant.
52

2.7

Impacts of Marine Plastic Debris

Plastics may once have been considered bio-inert, thought to simply pass through
an organism if ingested without causing harm. However, research over the last
four decades has provided clear evidence of the global nature and persistence of
marine plastic debris and the impacts thereof. GESAMP have grouped damage to
people, property and livelihood into several general categories. These are damage
to fisheries, fishing boats and gear, damage to cooling water intakes in power
stations, contamination of beaches requiring cleaning operations, contamination
of commercial harbours and marinas, also requiring cleaning operations,
contamination of coastal grazing land causing injury to livestock, safety risks for
people at sea requiring rescue services due to fouling of propellers, etc., and
damage to peoples’ health through injuries and disease from litter on beaches and
in bathing water, including medical waste.188
The environmental, social and economic impacts resulting from plastic waste
include ingestion, entanglement, transport of toxins and invasive species,
blockage of industrial intake systems and navigation or collision risks. Some
impacts are more commonly associated with certain types of marine plastic debris.
The following subsections group some of the impacts according to the three case
studies of this research, highlighting those that are more particular to the marine
plastic debris generated by the fishing sector, general post-consumer waste or
plastics manufacturers.
The focus for derelict fishing gear is therefore the entanglement of marine
creatures and the economic impacts affecting the maritime sector. Post-consumer
waste has the ability to leach chemicals added during the manufacturing process,
which have health impacts for marine creatures and humans. Microplastics can be
ingested by a far greater range of marine species and have the ability sorb toxins
already present in the surrounding marine environment. These toxins can then
leach into those creatures that have mistakenly ingested them and contaminate the
marine food web from the base and risk human food security.
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2.7.1 Derelict Fishing Gear
Fishing gear is predominantly made of non-biodegradable synthetic fibres which,
once derelict, can persist in the environment where they indiscriminately trap and
kill target commercial species,189 impacting on fisheries that are possibly already
stressed.190 Non-target species such as marine birds, turtles and mammals are also
killed through “ghost fishing.”191 Synthetic fishing gear accounts for the largest
portion of marine litter originating from ocean sources, and is arguably the most
destructive. Sources include traditional activities such as aquaculture, which has
grown to contribute significant amounts of plastic debris to marine ecosystems.192
One tenth of marine debris is roughly estimated to comprise abandoned, lost or
otherwise discarded fishing gear by volume.193 This can, however, vary greatly
between regions.
Like the North-western Hawaiian Islands, 194 derelict fishing gear presents a
significant problem in Alaska,195 the Baltic Sea196 and in the Gulf of Carpentaria
on Australia’s northern coastline. In the latter region, fishing debris from
recreational and commercial fisheries as well as aquaculture comprises up to 80%
of marine debris and the largest proportion by weight. Items found include fishing
net floats, sorting and settlement baskets, crates, buckets, hand reels, light globes,
ropes, gloves and fishing line.197 In the coastal waters of South Korea it has been
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estimated that 11,436 tons of traps and 38,535 tons of gillnets are abandoned
annually.198
Fishing gear can be “lost” through unintentional severing by passing vessels, or
when deliberately cut for safety reasons such as bad weather. Gear can also be
intentionally “abandoned” at sea if it no longer has value to the operator,199 or if
dumped by illegal fishers when evading authorities. 200 Accidental loss also
occurs, typically due to snagging of trawled nets, bad weather, poor fishing
practices, theft and vandalism. Unneeded fragments may be deliberately discarded
during repairs and these fragments or entire nets may be dumped at sea due to
lack of infrastructure in ports for convenient and low-cost disposal.201
Entanglement by marine creatures in debris can cause drowning, starvation,
inability to evade predators,202 lacerations, infection and death.203 Up to 17% of
trawl netting observed in the Bering Sea contained entangled seals, according to a
1987 report.204 The Puget Sound of Washing State (USA), is another hotspot for
derelict fishing gear. Efforts initiated in 2002 have since removed 4,925 derelict
nets weighing 365 tons. More than 300,000 marine creatures were found
entangled in these nets, leading to estimates in excess of 3 million entanglements
per year based on published catch rates. This includes commercially valuable
species.205 The Scientific Committee of the International Whaling Commission
suggests the evidence indicates entanglement of whales is underreported and is
significant worldwide.206
Should derelict fishing gear wash ashore, the potential exists to again entangle
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creatures. Habitats can also be destroyed by abrasion and smothering, 207 affecting
benthos habitats such as slow-growing corals when dragged along the sea bottom
by currents and wind. Sunken debris smothers benthic surfaces and can result in
apoxia and hypoxia when gaseous exchange between ocean waters and sediment
is inhibited,208 potentially affecting carbon dioxide sequestration.209
Fish aggregating devices (FADs) are a growing environmental concern due to
their increasing contribution to marine plastic debris, particularly drifting FADs.
These fishing devices can also entangled untargeted species and destroy fragile
habitat such as coral reefs when drifting too close to shore. The global
deployment of drifting FADs was estimated in 2012 at between 47,000 and
105,000 annually.210 However, this trend appears to be increasing significantly,
with the Scientific Advisory Committee of the Inter-American Tropical Tuna
Commission (IATTC) reporting an increase in annual FAD deployment from
approximately 4,000 in 2005 to more than 14,000 in 2013.211 These devices drift
at sea for an average of 39.5 days, often outside of the allowed fishing grounds,
and resulting in an estimated 9.9% of deployed FADs beaching.212
Deep-sea fish populations are more susceptible to exploitation because they tend
to be slow growing, long-lived and have low fecundity,213 making the impacts of
ghost fishing a particular concern in deep-water ecosystems. It has been suggested
that ghost nets may account for the greater part of the total operational nets in
deep-water gillnet fisheries. Bad weather, gear conflicts, minimal bio-fouling and
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difficulty of net retrieval in deep waters all contribute to an increased duration of
such nets to potentially ghost fish.214
The socio-economic impacts experienced by the fishing industry include
navigational hazards and increased operational costs,215 ironically resulting in the
industry both contributing to and suffering from the effects of marine plastic
debris.216 “Ghost fishing” needlessly depletes fish stocks when derelict fishing
gear continues to capture marine life. Commercial fisheries are impacted when
targeted species are reduced, although non-target and threatened species are also
“fished,” including sea birds. In some fisheries, the initial catch rate of ghost nets
can equal that of controlled fishing operations, but tends to drop and then stabilise
at around 5% over time.217 Derelict fishing gear is estimated to catch up to 13.5%
of commercial catch in some fisheries, 218 with lobster fisheries suffering
approximately US$250 million a year in lost catch.219 Lost long lines have been
estimated to account for an annual mortality of 208 tons of these target fish in the
Antarctic toothfish fisheries.220
Costs incurred by the fishing sector also include lost time, repairs and loss of
human life.221 Damage to fishing gear and vessels from propeller fouling, blocked
intake pipes, engine damage and debris collision are some of the issues facing the
fishing industry.222 The fishing sector is also impacted by other forms of marine
plastic debris. In Scotland marine plastic debris resulted in reduced catches for
86% of fishing vessels surveyed and 95% had nets caught on seabed debris. Up to
€13 million each year is spent on issues related to marine litter generally,
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equivalent of 5% of total revenue of those fisheries affected. 223 Subsistence
traditional fishermen from Indonesia indicated plastic bags most commonly
impacted on their boats and fishing gear, with gillnets fouled in more than 50% of
fishing trips. Injuries had also occurred and fishing activities were subsequently
altered despite the consequential economic losses.224 In the United States, 58% of
the fishermen surveyed in Newport, Oregon, reported vessel problems resulting
from marine plastic debris.225 Removal of derelict pots in Chesapeake Bay, United
States, led to a 27% increase in harvest. This formed the basis of a model, which
determined that US$831 million is to be gained globally by removing 10% of the
pots and traps left by the major crustacean fisheries.226
Economic impacts from marine debris can be significant in all maritime
industries.227 Economic losses in the shipping industry resulting from derelict
fishing gear and other forms of marine debris include loss of productive time at
sea when propellers become fouled, drive shafts are damaged, and water intake
systems become clogged. From 1996 to 1998, nearly one in ten maritime
accidents in Korea were caused by marine debris.228
Harbour waste management also incurs additional costs to the maritime sector.
Over 70% of harbours and marinas in the United Kingdom reported incidents
involving marine debris, the majority of which involved tangling of propellers by
derelict fishing gear. In Japan, the most common cause of engine damage is
marine debris, with annual insurance claims reaching an estimated USD50
million.229 Entangled propellers also resulted in 286 rescues off the UK coast in
2008. Costs of cleaning marine debris from harbours in the region total
€2.4million per year.230 Beach cleans conducted from 2004-2012 on the northern
223
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coastline of Australia removed 12,705 nets.231 Estimates for costing the removal
of derelict fishing gear often do not include volunteer hours.

2.7.2 Post-consumer Plastic Waste
Quantifying the amount of plastic waste entering the marine environment on a
global scale with a high degree of certainty is a challenge. A 2015 study estimated
that 192 coastal States contributed between 4.8 and 12.7 million metric tons of
land-based plastic waste into the oceans in 2010. State contributions were largely
related to population size and the quality of waste management infrastructure.232
Worldwide categorisation of debris collections show that shoreline and
recreational activities are the largest source of beach litter, with smoking related
activities still contributing 25% to the number of items collected.233 Additional
land-based sources of marine plastic debris include municipal landfills located on
the coast, transport of waste along rivers and inland waterways, discharges from
untreated municipal sewage and stormwater outfalls and tourism.234 A number of
studies are showing how rivers connect our daily lifestyles with the oceans,
indicating a significant contribution to the existing stock of marine plastic debris
from rivers.235 In Chile, the density of plastic litter was highest on riverbanks and
coastal beaches north and south of river mouths.236 The flow of plastic trash from
rivers has also been shown to be greater after rainfall.237 This adds to the amount
of debris washing up on shores around the world.238
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The ecological impacts of post-consumer plastic waste include ingestion,
entanglement and alterations to habitats and biodiversity. One of the earliest
records of entanglement of a marine creature was in 1928 when a mackerel was
presented to the American Museum the previous year with a rubber band still
perfectly intact, but looped through the body of the fish where flesh had regrown
around the constricting band.239 Puffins were first reported in 1972 to swallow
elastic threads, mistaking them for fish. 240 A 1974 publication discussed
polystyrene particles found in the pellets of indigestible matter regurgitated by
gulls and terns.241
Accidental ingestion of marine plastic debris is now widely documented and
known to cause digestive system blockages and wounds,242 an artificial sense of
satiation,243 reduced reproductivity, starvation and death in many species of ocean
birds, mammals and fish.244 Ingestion of plastic by Laysan Albatross chicks was
found to be nearly 98% in a study conducted from 1994-1995 on the Midway
Atoll of Hawaii.245 Estuaries are a recognised pathway for plastic pollutants to
enter the oceans.246 Two populations of catfish in a tropical estuary of northeast
Brazil, an important food source for higher-order and economically important
species, had 18% and 33% of their populations contaminated with plastics.247 A
study conducted in the Mediterranean Sea on three species of large pelagic fish
found 18.2% had ingested plastic ranging from less than 5mm to over 25mm in
size.248
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Synthetic polymers have further polluted the prolific food sources of the oceans.
The North Pacific Central Gyre is an area where plastics concentrate and
outweigh zooplankton by a ratio of 6:1. 249 Approximately 35% of the
planktivorous fish studied in 2008 in this gyre had ingested plastic. 250 The
predominant family of fish in this study (myctophids or lanternfish) are reported
by Oizumi to make up half the total fish biomass in our oceans 251 and are
therefore a substantial component of the greater marine ecosystem. In a 2011
study, these same fish were estimated to ingest plastic at a rate of 12,000-24,000
tons per year.252
Scientific modelling indicates biotic mixing could reduce global marine species
diversity by 58 per cent.253 The transportation of foreign species by marine plastic
debris is a possible contributor to this biotic mixing. A section of a floating dock
dislodged by the 2011 Japanese tsunami, which reached the United States in mid2012, had accumulated 1.5 tons of marine growth. Over 15 species found on the
dock were potentially invasive, with some classified as high risk in Oregon.254
Flame-retardants, stabilisers, antioxidants and various other chemicals are added
during the manufacture of plastics. These can be transferred to humans either
directly through contact, or indirectly via food and beverage packaging, for
example. Plastics may contain additives such as phthalates, bisphenol A (BPA)
and polybrominated diphenyl ethers (PBDE). 255 Bisphenol A (BPA) and
phthalates are amongst the most commonly used plasticizers, neither of which are
chemically bound to the product and are therefore prone to leaching.256 In aquatic
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species, both plasticisers have been shown to alter growth and lead to decreased
fertility.257
Polychlorinated biphenyls (PCBs) are also added to plastics and are toxic to fish,
causing death at high-dose levels and spawning failures at lower doses. Seals have
exhibited reproductive failures and immune system suppression,258 while humans
have shown pigmentation of nails, swelling of eyelids, fatigue, nausea and
vomiting when consuming foods contaminated with polychlorinated biphenyls.
Delays in development, behavioural problems, suppression of the immune system
and cancers have also been linked to polychlorinated biphenyl contamination in
humans.259
The chemicals added during the manufacturing process can leach from the
assortment of plastic products found in our oceans. During the manufacture of
many plastics, brominated fire retardants (BFRs) are also added to ensure
products meet fire regulations.260 Commonly added brominated fire retardants
include polybrominated diphenyl ethers (PBDEs), polybrominated biphenyls
(PBBs), and hexabromocyclododecanes (HBCDs), which are known to
bioaccumulate and biomagnify in the environment 261 and in marine species,
including deep-sea mammals.262
The socio-economic costs of marine plastic debris include contamination of food
sources and adverse effects on coastal tourism due to unsightly beach litter.
Exposure to plastic additives can be direct through contact or indirect through
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contamination of food sources. 263 A strong correlation was found between
polybrominated diphenyl ether (PBDE) concentrations in human milk and fish
intake in Japanese women.264
The oestrogenic effects of bisphenol A (BPA) have been shown to disrupt
endocrine systems.265 It is one of the most prolifically used chemicals, added to
the resin lining of metal cans and numerous other forms of plastic. Research
suggests the increase in obesity has tracked a parallel course to the consumption
of plastic and other endocrine disrupting products.266 Brominated flame-retardants
have been shown to affect proper functioning of thyroid hormones, cause damage
to the nervous system, liver and kidney, and adversely impact reproductive and
immune systems.267 Like plasticisers, some brominated flame-retardants, such as
polybrominated diphenyl ethers (PBDEs), are also not chemically bonded with
plastics, making them more susceptible to leaching.268 These are known to affect
thyroid functions in humans.269 Levels of polybrominated diphenyl ethers (PBDs)
in human milk were shown to be twice as high in Australia as European countries,
but five times lower than North America.270
A more direct socio-economic impact is the loss of tourism revenue due to beach
litter. Losses can be as high as 52%, 271 providing greater motivation than
legislation for removing beach litter. Clean up costs are borne mostly by local
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councils272 and communities living along the coastline. 273 In the United Kingdom,
the costs to municipalities of cleaning up beach litter increased 37% over ten
years, totalling an estimated €18 million annually.274 Local governments are also
responsible for preventing this debris from entering the oceans, incurring high
costs that could be avoided.275 The Los Angeles Regional Water Quality Control
Board has been targeting a zero-trash limit in storm drains for “measurable” trash
over 5mm, but compliance with the Total Maximum Daily Load (TMDL) had
cost US$39 million by 2011 and the entire ten-year project is expected to reach
US$85 million by completion in 2016.276 Trash under 5mm, such as microbeads,
was not targeted by legislation.

2.7.3 Industrial Plastic Waste and Microplastics
Pre-production plastic pellets (also called resin pellets or “nurdles”) are industrial
raw material melted to manufacture a wide range of plastic products.
Polyethylene, polypropylene, and polystyrene are most commonly used in the
creation of pellets. These pellets are usually 2-5 mm in length, disk or cylindrical
in shape, and mostly clear or off-white in colour.277 Industrial plastic waste in the
form of plastic pellets therefore falls within the category of primary microplastics.
Evidence is emerging that demonstrates the long-term impacts of microplastic
polymers in the environment and the potential implications for the marine food
web. As discussed in this chapter, microplastics can be sub-categorised into
primary and secondary microplastics.
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There are four recognised pathways for microplastics to enter the marine
environment. For secondary microplastics, this can be through the degradation of
larger plastic items already in the oceans, as well as the discharge of macerated
waste such as sewage sludge. Primary microplastics enter waterways and the
oceans when raw materials are mishandled within the plastics manufacturing
sector, or when scrubbers are released directly into these environments from
households and urban wastewater treatment facilities.278
In 1990 the US Environmental Protection Agency included plastic pellets in their
report on plastic waste in the municipal solid waste stream because of the high
concentrations found in the marine environment and the particular concern for
ingestion by marine life. Plastic manufacturing and transportation of pellets was
listed as one of the three major land-based sources of marine debris.279 Pellets
have been reported over a wide geographic range, including North and Central
America in 1974, 280 the beaches of New Zealand in 1977, 281 Mediterranean
beaches since 1979282 and Bermuda in 1983.283 Pellets were also one of two most
common contaminants in the Southern Atlantic Ocean in 1980, an area far from
any plastics manufacturers. 284 High numbers were found in remote, nonindustrialised regions of the Pacific including Tonga, Rarotonga and Fiji. 285
Plastic pellets collected in neuston net trawls of the Sargasso Sea nearly doubled
in number over 15 years from the first trawl conducted in 1972.286 A survey of
Orange County beaches found over 100 million pellets, making up 98% of the
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debris collected.287 Plastic resin pellets have also been found on remote islands in
the Atlantic and Indian Oceans as well as the Caribbean Sea. Analysis of these
pellets showed the ability of pellets to transport persistent organic pollutants over
long distances.288
Warnings were published as early as 1972 advising that plastics may be the source
of polychlorinated byphenyls (PCBs) found in marine creatures, and that increases
in plastic production and poor waste disposal practices could exacerbate the
problems.289 Due to the large surface area to volume ratio, floating pellets are
predisposed to contamination by numerous waterborne pollutants 290 typically
found in the microlayer of the ocean where pellets are most abundant.291 Exposure
to seawater, however, has shown that adsorption of toxic compounds such as
polychlorinated byphenyls (PCBs), dichlorodiphenyltrichloroethane (DDT), and
nonylphenols occurs. 292 Disruptions to endocrine and reproductive systems,
neurotoxic effects and cancer 293 are amongst the effects these chemicals are
known to cause. PCBs are known to be harmful to marine creatures in very small
amounts and pellets have been suggested as a route for these toxins to enter the
food web. A 1988 study of great shearwaters (Puffinus gravis) indicated a direct
correlation between ingested plastic and PCB levels.294
Global concerns arising from the deterioration of the marine environment from
land-based activities were listed by GESAMP in 1990 and included persistent
organic substances, endocrine disrupting chemicals and litter. 295 International
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Pellet Watch was launched in Japan in 2005 to monitor the level of persistent
organic pollutants in pellets collected by volunteers around the world. This
globally chronic pollutant can now, ironically, be used to monitor contaminants in
our oceans by measuring the toxicity of pre-production plastic pellets resulting
from adsorption of contaminants from surrounding seawater.296
Marine plastic debris not only leaches chemicals, but can also take up existing
POPs and heavy metals from the surrounding waters. 297 Beached pre-production
plastic pellets have been shown to consistently present higher concentrations of
sorbed trace metals compared to virgin pellets, suggesting plastics as a transport
mechanism of metals in the marine environment. Once ingested, acid and
enzymes within digestive systems facilitate the bioaccumulation of these metals,
or their release back into the oceans in a biologically available form.298 A 1980
report indicated seabirds in Alaska had ingested light brown pellets, regular in
shape (pill, cylinder, sphere, and box-cube) and measuring only a few millimetres
in size. 299 These were also the most commonly ingested plastic item, with
subadults tending to ingest significantly more than adults in most species,
possibly due to poorer foraging efficiency in subadults. Suggestions were made
that these plastics are carried far offshore but that higher incidents of plastics were
found in birds in areas closer to plastic production. Day also estimated a mean
residence of individual particles in birds in the order of six months.300
Discolouration of pre-production plastic pellets has been associated with
increased adsorption of bisphenol A (BPA), which correlated with increased
levels of the same chemical in mussels analysed within the surrounding area.301
Yellowing of pellets therefore indicates increased residence at sea, also with a
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greater likelihood of polychlorinated biphenyl (PCB) sorption.302 The wide range
of polymers, additives and structures used to manufacture pellets results in a
correspondingly wide variety in types and concentrations of chemicals
accumulated in those pellets after time floating in our oceans.303 Of the fourteen
species of fish studied off the coast of New England in the early 1970s, eight
contained pellets, showing selectivity for white and opaque colours.304 Research
has shown sea cucumbers ingest plastic pellets, even displaying a preference for
plastics over sand particles. 305 It was also noted that, based on colour, the
spherules were selectively consumed by the majority of fish species examined.
Industrial plastic manufacturers were suggested as the source of these plastic
spherules.306 Young loggerhead turtles were found to have plastic pellets in their
stomachs,307 and 8 species of fish selectively consumed pellets in southern New
England.308 Of the marine debris ingested by seabirds, buoyant plastic pellets
were the most common.309
Contaminants can also be transported from the marine environment and
introduced to terrestrial food webs through the guano of marine birds after these
POPs have biomagnified in distant food webs. 310 Biovector transport of
contaminants from marine food webs tends to concentrate at specific sites such as
breeding colonies or upstream salmon runs.311 Thus, the transboundary pollution
via biovector transport may result in impacts being manifested in jurisdictions far
from the source of pollution, and often into ecologically sensitive nursery areas.
312
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hydroids,313 diatoms314 and possibly bacteria can grow,315 also offering a transport
mechanism for the introduction of foreign species into distant ecosystems.
Two species of zooplankton, both key species at the base of the food web in the
North Pacific, were found to ingest microplastics. This led to estimations of up to
7 microplastic particles per day being ingested by juvenile salmon, 91 particles
per day in adult salmon, and up to 300,000 microplastic particles per day in
baleen whales via zooplankton alone.316 Microplastics can assist in the uptake of
polychlorinated biphenyls (PCBs) into the tissue of marine organisms.317 The
ingestion of PVC microplastics by lugworms resulted in increased oxidative stress
and mortality.318 Also at the base of the marine food web are bivalves, which have
been shown to ingest nanoparticles, providing a pathway for the transfer of toxins
to higher trophic levels.319 Corals are also capable of ingesting microplastics,
although the effect on general reef growth is not known.320
The range of impacts from microplastics is increasingly being researched.
Ingestion has been shown to affect the endocrine systems of adult fish.321 Even
sea salts from China were found to contain an average of over 600 particles/kg of
microplastics, most of which were polyethylene terephthalate, polyethylene and
cellophane.322 The use of microplastics for oral drug delivery in both humans and
farmed animals suggests the potential for ingested plastics from the environment
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to transfer any additives or sorbed chemicals to the organs of the recipient.323 The
long-term effects of these endocrine disruptors and carcinogens on human health
and food security are still unknown.
The above analysis of the known impacts of derelict fishing gear, plastic waste
and pre-production plastic pellets is not exhaustive and yet a convincing argument
is created to justify global action to prevent plastic entering the aquatic
environment. Sufficient scientific evidence exists to advance from including the
Precautionary Principle in legislation to incorporating the Prevention Principle in
order to prompt effective action.
2.8

Justifying the Cost of Prevention

With an ever-increasing array of impacts assailing our oceans, the need to monitor
and mitigate the cumulative effects of pollution and exploitation has become all
the more critical. The tools employed must control and prevent pollution from a
wide variety of sources and activities and within varying jurisdictions.
Marine plastic debris is not the only anthropogenic contribution to the degradation
of global marine ecosystems, but the potential exists for society to significantly
reduce the volume of new plastic wastes entering the oceans. Difficulties exist in
determining the effects of marine plastic debris on individual populations or
marine ecosystems as a whole,324 and the evidence is inconclusive on the ability
of many POPs to transfer across multiple trophic levels.325 However, the global
community now recognises that once plastic waste is lost to the marine
environment it can persist for very long periods, can be transported to habitats far
from the source and recovery is a mostly impossible challenge.326 The long-term
effects are only beginning to be understood on a global scale, including the release
of legacy plastic microparticles from the Arctic sea ice as it melts due to climate
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change.327
The United Nations General Assembly drew specific attention to marine debris in
a 2005 UNGA Resolution, noting the lack of information and data on the issue,
and encouraging further studies to determine the extent and nature of the problem.
The General Assembly also encouraged raising awareness of “the impact of
marine debris on health and productivity of the marine environment and
consequent economic loss.”328 Concerns have been raised in numerous subsequent
resolutions by the General Assembly.329
There are many industries that rely on the marine environment, such as fisheries,
aquaculture, shipping, mining, power stations, desalination plants, harbours and
rescue services. Each of these incurs avoidable expenses caused by marine plastic
debris.330 A 2014 UN report regarded marine pollution as the largest downstream
cost of plastics, adding that the US$13 billion in annual damage to marine
ecosystems by plastic waste is likely an underestimation.331 The direct costs from
marine debris in the APEC region amounted to an estimated US$1.265 billion.332
The value of caught fish was estimated at over US$80 billion in 2008, creating 35
million jobs with a direct link to the fishing industry and contributing to the
income of at least 300 million people. Coral reefs are key to the livelihoods of
over 500 million people.333 Ecosystem services, however, are more difficult to
value. These services include carbon storage, medicinal contributions, cultural
values, biodiversity services, and global carbon and oxygen cycles.334 The value
of ecosystem services provided by the Western Indian Ocean to more than 60
million people has been conservatively estimated at an annual US$25 billion.335
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A cost-benefit analysis336 in the traditional sense should therefore only be required
to assist in answering the “where” and “how much” questions, not the “if” and
“why.” Policy that is informed by science and economic models alone does not
necessarily reflect the true cost of marine plastic debris to society and ecosystems
as a whole. In 1987 the Brundtland Report titled Our Common Future called for a
new era of economic growth that is socially and environmentally sustainable.337
The issues of marine plastic debris are both technically and economically
solvable. The current scientific evidence and public awareness should be
sufficient to engage policy-makers to reflect on shortcomings of the current legal
and policy framework, to actively seek new and improved measures that
incentivise effective behaviour changes within government institutions, industry
and the community and to commit the necessary resources to ensure sustainable
change does actually happen.
The Precautionary Principle has become a central theme in many international and
regional environmental policies and is regarded by some as customary law.338 It is
not, however, a catchall principle which automatically anticipates harm from all
activities. Rather, it applies to particular issues where underlying scientific
analysis has been conducted. Scientific research, albeit uncertain or inconclusive,
must support the potential for harm and the anticipated harm must be serious or
irreversible.339 The Precautionary Principle further implies that delaying action
could increase the cost and complications of future remedial or preventative
efforts should the present state be allowed to continue.340 The Principle is often
regarded as more restrictive, promoting the least risk option as the only option.
The precautionary approach provides greater flexibility to management decisions.
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Where more than one management path is available, the lower risk options should
be considered. The approach also recognizes that decisions may be influenced by
scientific evidence or economic factors.341
This research aims to present the required evidence to support the argument that
there is sufficient evidence of environmental and human harm from marine plastic
debris for policy interventions to progress from including the Precautionary
Principle to embracing the Preventive Principle as well as the Polluter Pays
Principle. UNESCO regards harm to humans or the environment as morally
unacceptable if it is “threatening to human life or health, or serious and effectively
irreversible, or inequitable to present or future generations, or imposed without
adequate consideration of the human rights of those affected.”342 In addition to
these factors, the increasing public objection to pollution by plastic waste has
arguably made marine plastic debris morally unacceptable in many States.
2.9

Conclusion

This chapter has narrowed the focus of research to the plastic component of
marine debris, itself a subcomponent of marine pollution. The broad issue of
marine plastic debris was then further deconstructed into three source categories,
each forming the basis of the case studies within this body of research. Oceanand land-based sources were used, but land-based sources were further
categorised into industrial and post-consumer waste sources.
The global nature of marine plastic debris was illustrated, demonstrating that the
issue spans cultural, geographical, and jurisdictional boundaries, spread by winds
and ocean currents and presenting a problem of international scale. This led to the
primary argument this chapter presents, suggesting that, despite inconclusive
research, the case already exists to justify the allocation of resources to prevent
further contributions from land and sea to the global stock of marine plastic
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debris. Research has attempted to quantify the ecological, social and economic
costs of marine plastic debris, but the task is immense. The solutions, however,
are not purely global and must also be addressed at the regional and local levels.
The following chapter introduces the legal and policy frameworks for the
protection of the marine environment from pollution. The geographic scope and
overlap between the Law of the Sea Convention and other relevant instruments is
analysed for each maritime zone, providing a foundation for the three subsequent
case studies.

74

Chapter 3: A High-Level Review of the Legal Framework in the
Context of Marine Plastic Debris
3.1

Introduction

Once plastic waste enters the marine environment, ownership can seldom be
determined with any certainty. The items of debris are therefore assigned to the
collection of problems affecting the global commons of the oceans.343 Should this
marine plastic debris make its way to the coastline, local governments and
communities are expected to assume responsibility for the pollution.344 Due to the
potential of marine plastic debris to move great distances, protection of the marine
environment is a combined duty of the international community. One of the roles
of international law and the relevant institutions is to channel cooperation within
this global community.345
This chapter summarises the development of the legal and policy framework with
respect to marine pollution and, in particular, marine plastic debris. The second
section expands on this historical overview by describing the development of nonbinding instruments as they relate to the issue. To prevent overlap with the case
studies, the third section will examine the interrelations between the relevant
legally binding international instruments, focusing on the resulting geographic
coverage of preventative measures within five jurisdictional zones. The final
section distills the analysis of the chapter to highlight the shortcomings within the
current policy framework that are common across the three selected case studies
outlined in Chapter Two. Further detailed analysis of the relevant instruments will
be presented in each of the case studies.
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3.2

Development of International Marine Environmental Policy: An
Overview

In analysing the shortcomings within the legal and policy framework relating to
marine plastic debris, it is necessary to review the development of policy that
aims to protect and conserve the marine environment. The international and
regional instruments employed today range in their primary objectives. The focus
of sector-based instruments includes the conservation of living marine resources,
ranging from specific species in defined locations to a more general approach for
those species that migrate across areas within and beyond national jurisdictions.
Instruments that focus on marine pollution range from damage and liability
resulting from oil incidents to preventing the longer-term impacts of chemicals
and other substances that originate on land. Other multilateral environmental
agreements may aim to prevent pollution generally and to preserve biodiversity as
a whole.
The objective of early multilateral conventions was to preserve stocks of a species
exploited by more than two States. Examples are the 1911 Fur Seals
Convention, 346 the 1946 Whaling Convention 347 and the 1958 Convention on
Fishing and Conservation of the Living Resources of the High Seas.348 The next
groundswell of conventions concerning protection of the marine environment
attempted to prevent and control pollution of the oceans. These include the 1954
Convention for the Prevention of Pollution of the Sea by Oil,349 the 1972 London
Dumping Convention governing intentional dumping of wastes at sea, 350 and
MARPOL 73/78,351 which aimed to control the discharge of wastes during normal
vessel operations while at sea.
346
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The 1958 Conventions on the Territorial Sea and Contiguous Zone, 352 the
Continental Shelf,353 the High Seas,354 and fishing and conservation of the High
Seas were superseded by the 1982 United Nations Convention on the Law of the
Sea.355 This consolidated Convention established a legal framework for ocean
governance by delimiting maritime zones and defining rights and responsibilities
within those zones.
Recognition of marine pollution by the discharge of pollutants from land-based
sources, watercourse and pipelines was addressed in the 1974 Paris
Convention.356 This Convention was replaced by the 1992 OSPAR Convention,
which governs the North-East Atlantic region. 357 The 1982 Law of the Sea
Convention, however, was the first to mandate that all States should prevent,
reduce and control pollution from all sources, including land-based sources. This
mandate applies to all areas of the ocean without restriction.358
The pollution of the marine environment by hazardous waste was regulated in the
1989 Basel Convention. 359 This Convention aims to reduce generation and
transboundary movement of hazardous and other waste, and to promote disposal
of such wastes as close as possible to the source. 360 The 2001 Stockholm
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Convention361 aims to restrict and eliminate the production and unsafe disposal of
persistent organic pollutants (POPs), which have the potential to persist,
bioaccumulate, and to be transported long distances via ocean currents and
migratory species.362
Liability and compensation for damage to the marine environment was introduced
in the 1969 International Convention on Civil Liability for Oil Pollution
Damage. 363 The 1969 International Convention on the Establishment of an
International Fund for Compensation for Oil Pollution Damage 364 aims to
provide additional funds should the Civil Liability Convention prove inadequate.
Similarly, the 1996 International Convention On Liability And Compensation For
Damage In Connection With The Carriage Of Hazardous And Noxious
Substances By Sea365 aims to ensure adequate compensation is available should
pollution occur while transporting regulated substances by sea.
The concept of a State’s responsibility for transboundary harm caused to areas
beyond the limits of national jurisdiction was first recognised in the non-binding
1972 Stockholm Declaration. 366 This was reinforced in the 1991 Espoo
Convention, which obligates States to notify and consult on major projects that
may have an impact across boundaries.367
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The broader theories of ecosystem interdependence were formalised at a global
level with the adoption of the 1992 Convention on Biological Diversity.368 This
Convention promotes the concept of sustainable development, linking the needs
of people with a healthy environment.
The Principles of Precaution and the Polluter Pays are relatively “modern” and are
mostly included in more recent binding instruments. By including the
Precautionary Principle, States would be encouraged to implement measures to
prevent pollution of the marine environment by plastic debris without the support
of conclusive scientific data to justify action. The Polluter Pays Principle also
encourages measures to reduce the financial burden on coastal communities that
experience the effects of marine plastic debris. By developing a legal regime that
incorporates this principle, policymakers are able to stimulate prevention and
mitigation within the private and public sectors. The 1996 Protocol to the London
Dumping Convention369 was the first to adopt these two emerging principles at a
global level.370
Measures to conserve the marine environment have also been incorporated into
many of the legally binding agreements of the fishing sector. The 1993 FAO
Compliance Agreement371 deals explicitly with fishing on the high seas and calls
for compliance with conservation measures established by regional fisheries
bodies. In addition, the 1995 Fish Stocks Agreement372 introduced the concept of
not only harvesting commercial stocks responsibly, but also considering the
impact of fishing activities on other species and biodiversity, moving away from
the traditional single-species conservation approach towards an ecosystem-based
management regime and encompassing the precautionary approach.373
This brief summary shows the development of various binding instruments
shaping today’s international legal and policy framework. A broad set of
368
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principles has gradually been incorporated as new agreements have been adopted,
ranging from the more specific sectoral-based measures to wide-ranging
ecosystem-based management objectives. To assess the effectiveness of this
network of instruments within the context of marine plastic debris, evaluation of
the overlaps within the relevant legally binding instruments assists in determining
the shortcomings of State duties to prevent harm within the defined territorial and
maritime zones.
3.3

The Voluntary Framework and Marine Plastic Debris

Management of marine plastic debris requires a wide range of legal tools, one of
which is enforcement. Because enforcement can be problematic, voluntary
instruments have proved popular. 374 Although these instruments are not
enforceable, they encourage States to adopt their objectives and standards within
enforceable legislation.
The international voluntary framework includes plans of action, guidelines, codes
of conduct, resolutions, memorandums of understanding, commitments and
pledges. These instruments provide a less formal framework for national selfregulation and environmental responsibility as promoted by a wider range of
stakeholders.375 They also offer an avenue for representation of non-government
organisations and the broader public interest. Because these instruments are nonbinding, they include limited mechanisms for performance measurement,
enforcement, penalties or dispute resolution. They do, however, promote a duty of
care and responsibility, encouraging the application of universal principles such as
the Precautionary Principle and the Polluter Pays Principle. While these may vary
in their depth and interpretation of the key elements of global governance, they
contribute significantly to the framework against which both activities and
funding commitments can be evaluated.
The first global environmental conference was the United Nations Conference on
the Human Environment held in Stockholm on 15 December 1972. The outcome
374
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document, known as the Stockholm Declaration,376 included protection of the
global commons and issues of transboundary harm within Principles 12-25.
Conflict between the need for development and the need to protect and improve
the environment was recognised,377 as well as the need for cooperation between
countries on international matters of environmental protection. The sovereignty
and interests of all States must, however, be taken into account.378 The most
applicable Principle with regards to controlling pollution of the marine
environment by plastics is that of Principle 21:
“States have, in accordance with the Charter of the United Nations and the
principles of international law, the sovereign right to exploit their own
resources pursuant to their own environmental policies, and the
responsibility to ensure that activities within their jurisdiction or control do
not cause damage to the environment of other States or of areas beyond the
limits of national jurisdiction.”379
Twenty years later, the second global environmental conference was convened.
This was the United Nations Conference on Environment and Development
(UNCED) held in Rio de Janeiro in June 1992. Principle 21 of the 1972 Stockholm
Declaration was reaffirmed in the outcome document, known as the Rio
Declaration.380 These two Declarations establish the sovereign right of States to
exploit their own natural resources as they see fit, but also confirm the
responsibility to prevent harm to the environment of other States or areas beyond
national jurisdiction. This places an obligation on States to not only protect their
own environment but to ensure activities under their jurisdiction and control,
including private and industrial activities, do not cause harm to the marine
environment of other States or the high seas.
States are to cooperate in achieving these Principles. The burden of responsibility
is, however, apportioned between States by their contribution to global
environmental degradation, placing a greater responsibility on developed States.
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This Common but Differentiated Responsibility is based on the premise that
developed societies pollute more than the less economically developed societies,
and have greater resources at their disposal to prevent, mitigate and cure the
problem.381 This, essentially, incorporates the Polluter Pays Principle in which the
polluter should bear the cost of pollution, including pollution that affects another
State. At the 1992 Rio Conference, the global programme outlined in Agenda 21
was adopted, in which Chapter 17 listed litter and plastics as one of the
contaminants posing the greatest threat to the marine environment. It was also
acknowledged that no global scheme existed to address marine pollution from
land-based sources. 382 Financial assistance for developing countries and the
alleviation of poverty are seen as key elements to achieving sustainable
development, including protection of the oceans.383 This is not, however, without
regard for the current imbalances and unsustainability of global patterns of
consumption and production.384 The latter two issues of funding and consumption
behaviour are discussed further in Chapter Five, Six and Seven.
The lack of a binding international instrument to regulate land-based sources of
pollution has been recognised at the global level. Prior to the 1992 Rio
Conference, the United Nations Environment Programme (UNEP) released the
Montreal Guidelines for the Protection of the Marine Environment Against
Pollution from Land-based Sources 385 in 1985. This was the first attempt to
address pollution from all land-based sources at a global level. The voluntary
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guidelines recognise that States have the right to exploit their natural resources. In
so doing, they also have a duty to prevent, reduce and control marine pollution,386
including in areas beyond national jurisdiction387 but only in accordance with their
capabilities.388 This also applies to States not bordering a sea that may pollute the
marine environment via watercourses flowing into the ocean.389 Each State should
also adopt and implement national laws and regulations for the protection and
preservation of the marine environment from land-based sources but need only
take into account internationally agreed rules, criteria, standards and
recommended practices and procedures.390 Pollution of substances is categorised
in Annex II into a “black” and a “grey” list, with “zero discharge” of any
contaminants suggested only where it is deemed appropriate for sensitive marine
environments. 391 This is in contrast to the “reverse list” approach implemented in
the 1996 Protocol to the London Dumping Convention in which all discharges are
prohibited unless specifically and conditionally allowed as per an agreed list.392
More recently, the Global Programme of Action for the Protection of the Marine
Environment from Land-based Activities (GPA) was adopted in 1995 through the
Washington Declaration.393 In this Declaration, States affirmed their commitment
to protect and preserve the marine environment from the impacts of land-based
activities, including litter.394 The resulting Global Programme of Action has the
broad objective of protecting the health, biodiversity and productivity of the
coastal and marine environment from human land-based activities.395 The linkages
between freshwater and marine environments are also recognised.396
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The recommendations within the Global Programme of Action are aimed at
providing guidance for policies and actions at the national and regional levels.397
Litter is listed as one of eight contaminants to be controlled398 and one of nine
source categories. The programme promotes the integration of regional and global
priorities into national action, 399 including environment and development
considerations.400 The principle of Intergenerational Equity,401 the precautionary
approach 402 and the Polluter Pays Principle 403 are also to be incorporated in
national instruments.
The Intergovernmental Review Meeting on the Implementation of the Global
Programme of Action for the Protection of the Marine Environment from Landbased Activities held its first meeting in November 2001. Ninety-eight
governments adopted the 2001 Montreal Declaration On The Protection Of The
Marine Environment From Land-Based Activities404 and committed to improve
and accelerate the implementation of the Global Programme of Action. Actions
included strengthening cooperation between institutions responsible for riverbasin, ports and coastal zone management.405 Objectives of the Programme are to
be incorporated into new and existing sectoral policies, 406 amongst other
instruments, and the financing and resourcing of local and national authorities are
to be strengthened to achieve the objectives of the Programme.407
In 2006, at the Second Intergovernmental Review (IGR-2) of the Global
Programme of Action, 104 governments and the European Commission adopted
the Beijing Declaration on furthering the implementation of the Global
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Programme of Action for the Protection of the Marine Environment from Landbased Activities. These governments agreed to develop and implement
mechanisms to ensure long-term funding of regional and national action
programmes.408
In March 2011, participants at the 5th International Marine Debris Conference
held in Hawaii adopted the Honolulu Commitment 409 and the Honolulu
Strategy.410 The Strategy, a Global Framework for Prevention and Management of
Marine Debris, is a framework that provides comprehensive detail on the sources
of marine debris and offers wide-ranging guidance for implementation at the
global, regional, national and local levels. Three priority goals aim to reduce the
amount and impact on the marine environment of 1) land-based litter and solid
waste,411 2) sea-based sources of marine debris,412 and 3) accumulated marine
debris on shorelines, in benthic habitats, and in pelagic waters.413 The Strategy is
intended as a companion document to support new and existing global, regional
and national processes aimed at reducing the sources of marine plastics.
At the Third Intergovernmental Review of the Global Programme of Action in
January 2012, 65 governments and the European Commission adopted the Manila
Declaration. 414 The relevance of the Honolulu Strategy and the Honolulu
Commitment was highlighted. The Declaration also listed marine litter as one of
three priority source categories for the period 2012-2016415 and recommended the
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establishment of a Global Partnership on Marine Litter.416 This partnership was
later launched during the Rio+20 conference held in June 2012 and is now led by
the United Nations Environment Programmme (UNEP).417 Again, the need to
provide financial and technical support, along with capacity building, for
developing countries and countries with economies in transition was
highlighted.418
More recently, in September 2012, the UN General Assembly resolution 66/288
‘The future we want’419 acknowledged the negative effect marine plastic pollution
has on ocean health and marine biodiversity. Governments committed to reduce
the incidence and impacts of such pollution on marine ecosystems by 2025. This
includes following up on initiatives such as the Global Programme of Action.420
Plastics were noted as a particularly challenging solid waste, requiring
comprehensive waste management policies, including laws and regulations.421
The issue of marine plastic debris and microplastics was further elevated within
global priorities when the newly formed United Nations Environment Assembly
adopted a resolution in mid-2014 encouraging national action to address the issue.
This is to be achieved through, where appropriate, legislation, enforcement of
international agreements, provision of adequate reception facilities for shipgenerated wastes, improvement of waste management practices and support for
beach clean-up activities, as well as information, education and public awareness
programmes.422 Co-operation with the Global Partnership on Marine Litter to
implement the Honolulu Strategy was also encouraged.423 The importance of the
precautionary approach was stressed in the non-binding ministerial outcome
document with regards to marine plastic debris and microplastics. This, however,
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was directed at “cost-effective” measures to prevent environmental degradation
and where threats of “serious or irreversible” damage exist.424
Marine plastic debris has been increasingly recognised by institutions that do not
have pollution as a primary focus. Concern over the impacts of marine plastic
debris on marine creatures led to the Convention on the Conservation of
Migratory Species of Wild Animals (CMS) adopting the UNEP/CMS Resolution
10.4 on marine debris in 2011. The resolution recommended that Parties develop
and implement their own national plans of action to address the negative impacts
of marine debris in waters within their jurisdiction. Lost, abandoned, and
otherwise discarded fishing gear and the problems of ghost fishing were
highlighted,425 as well as the need to identify best practice strategies for waste
management used on board commercial marine vessels.426 A draft resolution for
the management of marine debris was endorsed for submission by the Scientific
Council to CMS COP11, held in November 2014. This draft emphasised the need
to prevent waste reaching the marine environment as the most effective way to
address the issue of marine debris. Despite knowledge gaps, immediate action was
urged. Ship-generated waste and cargo residues were highlighted427 and further
research by the Scientific Council into the effects of ingested microplastics was
encouraged.428
This section has demonstrated how marine plastic debris has gained recognition at
the international level, and how emerging research has been reflected in the
voluntary instruments adopted. The section also illustrates the many years over
which the need for increased action and funding has been repeatedly advocated,
indicating a failure to implement effective measures. The following section
discusses the international binding framework and begins the analysis of the
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current policy response in establishing the duty to prevent marine plastic debris
from all sources.
3.4

The Legally Binding Framework and Marine Plastic Debris

Protection and conservation of the marine environment requires governance of a
wide variety of maritime and terrestrial activities. Instruments aiming to prevent
marine pollution may include provisions that are applicable to marine plastic
debris in a general sense or they may be specific to the issue. Where one
instrument may not be comprehensive, another may contain measures that
adequately close that gap. An agreement may also create an indirect duty to
comply with another instrument.
The Law of the Sea Convention establishes the foundation for international ocean
law. Maritime zones are established for territorial seas and contiguous zones,429
straights used for international navigation, 430 archipelagic States, 431 exclusive
economic zones (EEZs), 432 continental shelves,433 high seas,434 and the deep-sea
bed.435 As per Agenda 21:
“International law, as reflected in the provisions of the U.N. Convention
on the Law of the Sea … sets forth rights and obligations of States and
provides the international basis upon which to pursue the protection and
sustainable development of the marine and coastal environment and its
resources.”436
The Law of the Sea Convention is not intended as an environmental agreement
per se and does not specifically address marine plastic debris, although some
general preservation and conservation principles of the Convention do apply. The
jurisdictional regime set out by the Convention establishes the general duty of
coastal States, port States and flag States to protect and preserve the marine
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environment as a whole.437 No qualification is given for how achievement of such
protection and preservation is to be measured. This is, instead, deferred to “the
competent international organization” in various sections of the Convention.

3.4.1 Who is “The Competent International Organisation?”
It is well recognised that the International Maritime Organisation (IMO) is the
organisation referred to as “the competent international organisation.” This is
confirmed in Resolution MEPC.83(44) of the IMO which states,
“flag States have a duty to adopt laws and regulations which have at least
the same effect as that of generally accepted international rules and
standards established through the IMO (Article 211(2)).”438
The Law of the Sea Convention uses the plural of “competent international
organizations” to describe the duty of States to cooperate on a global basis in
formulating international rules, standards and recommended practices and
procedures for the protection and preservation of the marine environment,439
including pollution by dumping 440 and from land-based sources. 441 The same
plurality applies to the notification of imminent or actual damage 442 and
monitoring of the risks or effects of pollution.443 This could be argued to include
the IMO, the Food and Agriculture Organisation of the United Nations (FAO) and
United Nations Environment Programme (UNEP). The plural of “competent
international organisations” is also used for enforcement with respect to pollution
from land-based sources, enforcement with respect to pollution by dumping,444 as
well as enforcement by flag States over vessels flying their flag or of their
registry445 and for port States446 in the prevention of marine pollution. Coastal
States, on the other hand, may institute proceedings if vessels violate national
legislation adopted in accordance with any applicable international rules and
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standards for the prevention of marine pollution with in their territorial sea or
EEZ.447
It is only for the prevention of pollution from vessels that States must act through
“the competent international organization” in establishing international rules and
standards448 and must adopt laws and regulations that have at least the same effect
as those established in this regard.449 In the context of prevention of pollution of
the marine environment, flag States must adopt international rules and standards
developed by the IMO that apply to vessel source pollution and dumping at sea.450
These are the London Dumping Convention and MARPOL 73/78. This is again
confirmed in Resolution MEPC.83(44):
“States have a duty to take measures, using the best practicable means at
their disposal and in accordance with their capabilities, to minimise to the
fullest possible extent pollution from ships, in particular measures for
preventing intentional and unintentional discharges (Article 194).”451
Although MARPOL 73/78 is taken to be included in the general duty established
by Article 194 of the Law of the Sea Convention, MARPOL Annex V452 is not
mandatory for States that have ratified this Convention453 and may therefore be
interpreted as not implied by Article 194. However, as of August 2015, there were
147 Contracting States to this Annex, representing over 98% of world tonnage.454
With such a high representation, MARPOL Annex V can be regarded as
“generally accepted international rules and standards.” This research therefore
447
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takes the meaning of laws and regulations of the “international organization”
within the Law of the Sea Convention to imply the London Dumping Convention
and the Protocol thereto, as well as MARPOL 73/78 plus any mandatory Annexes
and the voluntary Annex V.

3.4.2 The Relationship between Other International Agreements and the
Law of the Sea Convention
Articles 192-195 of the Law of the Sea Convention relating to pollution
prevention are now regarded as customary law455 and are therefore binding on all
recognised States, even if a State has not deposited an instrument of ratification.
States are also expected to fulfil the obligations mandated by the Convention in
good faith and exercise their rights, jurisdiction and freedoms afforded them by
the Convention in a manner that would not constitute an abuse of right.456 In
addition, the Law of the Sea Convention requires that obligations assumed by
States under other international and regional conventions be carried out in a
manner consistent with those of the Convention in protecting the marine
environment.457 States are also obliged to comply with international standards,
regulations, rules, procedures and practices when implementing the Convention,
whether or not they are party to the relevant instruments.458 Provisions mandated
by other Conventions, therefore, may apply to all States depending on the source
of pollution and the zone within which the polluting activities occur.
A set of international legally binding instruments relevant to the prevention of
marine plastic debris has been selected for analysis in this research that fit the
description of “generally accepted” international standards, regulations, rules,
procedures and practices referred to in the Law of the Sea Convention. The
instruments selected have all entered into force and include direct or indirect
measures that are applicable to prevent, reduce and control pollution of the marine
environment by plastic waste. These are the London Dumping Convention and the
455
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Protocol thereto, MARPOL 73/78 Annex V, the Fish Stocks Agreement, the
Compliance Agreement, the UN International Watercourses Agreement,459 the
Ramsar Wetlands Convention460 and the Convention on Biological Diversity.
Where applicable measures are contained in instruments that have not yet entered
into force, these may be included in the review for completeness and for
application at a later date should they enter into force.
The duty of States to comply with this selection of binding instruments is
analysed in the following section in the context of the jurisdictional zones laid out
by the Law of the Sea Convention.

3.4.3 Jurisdictional Zones and the Duty to Prevent Harm
States have undisputed sovereignty within their terrestrial territories. This right to
sovereignty decreases as the distance from the shoreline increases. The Law of the
Sea Convention delineates jurisdictional zones, allowing for the corresponding
rights and duties of States to be qualified, including in areas beyond State
jurisdiction. This, in turn, governs the minimum level of protection of the marine
environment expected of States, including the prevention of pollution. This
section reviews the scope and coverage of various international agreements within
these zones that are applicable to the prevention of marine plastic debris.
The regulatory framework established by Law of the Sea Convention stipulates
adherence to generally accepted international rules and regulations. The level to
which these rules and regulations must be adopted and complied with depends not
only on whether the State regulating the activity is a coastal, port or flag State, or
in which area a non-compliant incident has occurred, but also the language used
within the relevant provisions. States may need to “give effect to,” “take account
of,” take actions that are “at least as effective as” or simply “implement” and
“conform to” various international instruments. States must therefore interpret
international rules and regulations in the appropriate context. There are also
general rules that apply to all States in all areas.
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3.4.3.1 General Obligations Applicable to All Jurisdictional Zones
The Law of the Sea Convention establishes a broad mandate for all States to
protect and preserve the marine environment.461 All States must also take all
measures necessary to ensure no damage by pollution from activities under their
jurisdiction or control spreads into the high seas or to areas under the jurisdiction
of other States.462 Thus, States must prevent pollution in all areas of the marine
environment irrespective of where in their area of national jurisdiction the
pollution originated.463 Obligations assumed by States under other conventions
must also be carried out in a manner consistent with those of the Law of the Sea
Convention in protecting the marine environment.464 An obligation of such a
broad and general nature makes it difficult to measure the level of implementation
and success. It is therefore necessary to qualify this mandate through other
provisions within the Law of the Sea Convention, as well as other international
agreements this Convention may refer to.
The 1992 Convention on Biological Diversity obliges contracting Parties to
implement its measures with respect to the marine environment in a manner that is
consistent with the rights and obligations of States as per the Law of the Sea
Convention.465 States may also take advantage of their rights according to the Law
of the Sea Convention “except where the exercise of those rights and obligations
would cause a serious damage or threat to biological diversity.”466 Therefore, the
Convention on Biological Diversity prioritises the duty to conserve biological
diversity467 and to regulate those processes or categories of activities that will
have a significantly adverse effect on biological diversity468 over the right to
exploit natural resources as assigned by the Law of the Sea Convention. This
applies to processes and activities that take place on land and within all maritime
zones.
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The Law of the Sea Convention gives coastal States the right to establish a
territorial sea up to 12 nautical miles in breadth,469 in which area the coastal State
has full sovereign powers.470 Coastal States are given sovereignty in exploiting
the natural resources within that zone.471 An exclusive economic zone (EEZ) may
also be declared up to 200 nautical miles from the same baseline used to calculate
the territorial sea.472 In this EEZ, coastal States have sovereign rights to exploit
the living and non-living resources of the seabed, subsoil and superjacent
waters.473 Where the continental shelf extends beyond the boundary of the EEZ,
States are given sovereign rights to exploit the natural resources of the seabed and
subsoil.474 These three maritime zones, along with the inland waters and land
territory of a State, form the predominant areas under national jurisdiction as per
the Law of the Sea Convention.475

3.4.3.2 Responsibilities on Land
The Law of the Sea Convention is the only legally binding instrument with an
international scope that provides for the prevention of pollution of the marine
environment from all land-based sources.476 This duty is expanded in Article 207
of the Convention. All States are obliged to adopt laws and regulations to prevent,
reduce and control pollution from land-based sources, including rivers, estuaries,
pipelines and outfall structures. In achieving this, States need only “take into
account” internationally agreed rules, standards and recommended practices and
procedures. 477 The laws and regulations implemented must be designed to
minimise “to the fullest extent possible” the release of toxic, harmful or noxious
substances, especially those that are persistent, into the marine environment.478
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The international rules and standards referred to in this respect would include the
UN Watercourses Convention and the Ramsar Wetlands Convention. Both
instruments incorporate measures applicable to the protection of the marine
environment from pollution. A third international agreement already mentioned is
the Convention on Biological Diversity. “Applicable international rules and
standards” is not taken to include instruments developed at the regional level.
The UN Watercourses Convention is the only legally binding international
agreement other than the Law of the Sea Convention that mandates protection of
the marine environment from land-based sources of pollution. Unlike the Law of
the Sea Convention, the UN Watercourses Convention is limited in geographical
scope and only covers “surface waters and groundwaters constituting by virtue of
their physical relationship a unitary whole and normally flowing into a common
terminus … parts of which are situated in different States.”479 A broad mandate is
provided for the protection and preservation of ecosystems within the
international watercourses.480 Also mandated are the prevention, reduction and
control of pollution481 that may cause significant harm to other watercourse States
or to their environment, including harm to human health and safety or to the living
resources of the watercourse. 482 Watercourse States are obligated to take all
measures necessary to protect and preserve the marine environment, including
estuaries, within the context of international watercourses. As is mandated in the
Law of the Sea Convention, generally accepted international rules and standards
need only be taken into account when implementing such measures.483 Conditions
that may be harmful to other watercourse States resulting from human conduct
must also be prevented and mitigated.484
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The second international instrument that may be taken into account, as per Article
207 of the Law of the Sea Convention, is the Ramsar Wetlands Convention.
Saltwater areas or marine water to a depth of six metres at low tide are included in
the definition of wetlands.485 The boundaries declared under the Convention may
incorporate riparian and coastal zones adjacent to the wetlands of international
importance, as well as islands or bodies of marine water deeper than six metres at
low tide that lie within the wetlands.486 Such areas may therefore include sections
of the marine environment such as coral reefs as well as riparian areas that lead to
coastal zones. When a State designates a wetland of international importance, it
agrees to maintain the ecological character of that wetland.487 This Convention
therefore establishes a duty for member States to protect all areas within declared
wetlands from pollution by plastic waste.
The Convention on Biological Diversity may be considered as the third
international instrument to be taken into account as per Article 207 of the Law of
the Sea Convention. The protection of ecosystems and natural habitats by all
States is promoted “as far as possible and as appropriate.”488 This applies in all
areas to processes and activities carried out under the jurisdiction or control of a
State irrespective of where the effects occur.489 This Convention can therefore be
interpreted as obliging States to prevent marine plastic debris from activities
under their control that take place within and beyond areas of national
jurisdiction.

3.4.3.3 Responsibilities within Territorial Seas
The right of coastal States to exploit their territorial seas is conditional on the duty
to prevent, reduce and control pollution of the marine environment.490 Vessels
operating in this maritime zone may be under the control of the coastal State or
they may be flying the flag of a foreign State. These foreign vessels may be
transiting through the territorial sea or conducting activities with the permission of
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the coastal State. The Law of the Sea Convention assigns jurisdiction of foreign
vessels to both the coastal and flag States, providing each with differing
thresholds for the prevention of pollution. All states are required to cooperate in
establishing international rules and standards to regulate pollution of the marine
environment,491 yet the duty to adopt these agreed rules in different maritime
zones is not equal for coastal and flag States. This is most apparent for foreign
vessels while in the territorial sea.
The Law of the Sea Convention requires all States to adopt laws and regulations
for the prevention of pollution of the marine environment from vessels “flying
their flag or of their registry.”492 Flag States must therefore ensure vessels flying
their flag comply with their regulations while the vessel is in the territorial sea of
another State. These laws and regulations adopted by the flag State must have at
least the same effect as that of generally accepted international rules and
standards.493 In contrast, coastal States are not obligated to, but “may” adopt laws
and regulations to prevent marine pollution from foreign vessels while operating
in their territorial sea.494 For coastal States that do adopt legislation to prevent
pollution by foreign vessels, restrictions are placed on the level of control a
coastal State may enforce on foreign vessels transiting through the territorial sea.
Here, the coastal State may not impose regulations that are stricter than generally
accepted international rules and standards with regards to the design, construction,
manning or equipment of foreign vessels.495
Article 211 of the Law of the Sea Convention would imply all States must adopt
national legislation applicable to vessels flying their flag or of their registry that
gives effect to the London Dumping Protocol and MARPOL Annex V. This
obligation partially closes a gap in the legal framework resulting from Annex V
being voluntary for those States that have ratified the MARPOL 73/78
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Convention.496 Article 211(2) applies to all States and would infer a duty to
comply with the Annex V of the MARPOL 73/78 Convention. Thus, coastal and
flag States must adopt national legislation that mandates compliance with
MARPOL Annex V by vessels flying their flag or of their registry in the territorial
seas of all States.
The Law of the Sea Convention does not specifically prohibit the dumping of
wastes into the marine environment, but requires States to adopt rules and
regulations in this regard.497 The Convention allows coastal States, under certain
conditions, to issue permission to dump wastes within their territorial sea.498
However, a further provision of the Law of the Sea Convention mandates that all
States must adopt national laws and regulations to prevent pollution by dumping
which are “no less effective” than global rules and standards.499
The 1972 London Dumping Convention and the Protocol thereto set the
international minimum standard for ocean dumping, 500 requiring all States to
prohibit the intentional dumping of plastic waste within marine internal waters
and territorial seas. 501 This includes the seabed and subsoil of this maritime
zone.502 To close any potential gap for vessels not required by State regulations to
be registered or fly their flag, the provisions of the London Dumping Protocol are
to be applied to any vessel loading wastes or other matter within the territory of a
Contracting Party if the intention is to dump or incinerate that matter at sea.503
Due to the obligations of Article 210 of the Law of the Sea Convention, this
applies to all States, even if they are not Contracting Parties to the London
Dumping Protocol.504
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In mandating the implementation by all States of legislation that gives effect to
the London Dumping Convention and MARPOL Annex V with regards vessels
flying their flag or of their registry, a legal framework is created to protect the
territorial seas of all States from intentional dumping and operational discharge of
wastes from vessels. The sovereign right of coastal States to exploit their natural
resources within their territorial sea is therefore qualified by these binding
instruments as well as the right of foreign vessels to operate or exercise “innocent
passage” within this maritime zone.505
The Convention on Biological Diversity and the Ramsar Wetlands Convention are
the only two international binding instruments that may be inferred by Article 207
of the Law of the Sea Convention to prevent land-based sources of marine
pollution within the territorial sea. Both are very general in this regard. The
Convention on Biological Diversity promotes the protection of ecosystems and
habitats and would apply to the protection of all territorial seas by all Contracting
Parties.506 Where coastal States declare wetlands of international importance that
extend into the territorial sea, the ecological character of these areas must be
maintained.507

3.4.3.4 Responsibilities within the Exclusive Economic Zone
Coastal States have jurisdiction for the protection and preservation of the marine
environment within their EEZ.508 All States are to comply with the laws and
regulations adopted by the coastal State as well as other compatible rules of
international law. 509 This includes nationals of other States fishing in the
exclusive economic zone.510
As per the Law of the Sea Convention, the coastal State has the right to permit
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dumping within the exclusive economic zone, as it does for the territorial sea,511
but this must comply with the London Dumping Convention and the Protocol
thereto. This effectively requires all coastal States to ban the dumping of any
plastic waste in the EEZ, as well as prohibiting the storage of plastic waste in the
seabed and subsoil thereof.512 This applies to dumping by domestic and foreign
vessels.
As for the territorial sea, Article 211(2) creates a duty for coastal and flag States
to adopt national legislation that is at least as effective as MARPOL Annex V.513
The operational discharge of wastes containing plastic must therefore be
prohibited by such vessels within the EEZ whether vessels are flying the flag of
the coastal State or the flag State or registered with either. The general duty
mandated by the Convention on Biological Diversity to protect marine
ecosystems and habitats also applies to all States activities under their jurisdiction
take place in their own EEZ or the EEZ of other States.514
The Fish Stocks Agreement has limited application to the prevention of pollution
by fishing vessels while operating in the EEZ. The Agreement requires coastal
States to apply the general principles elaborated in Article 5,515 but only to vessels
fishing in the EEZ for highly migratory and straddling fish stocks.516 Thus, in the
EEZ, coastal and flag States are to ensure vessels under their jurisdiction that are
harvesting these stocks comply with the duty to minimise pollution, catch by lost
or abandoned gear and negative impacts on associated or dependent species,517 as
well as a general duty to protect biodiversity in the marine environment.518 In so
doing, coastal and flag States must apply the precautionary approach.519 Thus the
duties established by this Agreement to minimise pollution from specific fishing
activities extends from the high seas into the EEZ.
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3.4.3.5 Responsibilities on the Continental Shelf
The land territory of a State can extend beyond the 200 nautical mile boundary of
the exclusive economic zone. Within the limitations defined in the Law of the Sea
Convention, States may claim this as part of their continental shelf.520 As is
provided for the EEZ, States may also exercise sovereign rights in this zone, but
only for exploring and exploiting the living and non-living natural resources of
the seabed and subsoil of the declared continental shelf.521 The waters above the
declared continental shelf are subject to the rights and duties of the high seas.522
The general duty of Article 194 of the Law of the Sea Convention to prevent
pollution of the marine environment includes the duty to minimise to the fullest
extent possible any pollution from installations and devices used in the
exploration and exploitation of natural resources of the seabed and subsoil.523 All
States must also adopt laws and regulations to prevent, reduce and control marine
pollution resulting from seabed activities that are subject to their jurisdiction.524
Again, these legislations must be no less effective than international rules,
standards and recommended practices and procedures.525 Recommended practices
and procedures would include voluntary instruments such as best management
practices. Legally binding instruments at the international level would include the
London Dumping Protocol. The definition of dumping provided in the London
Dumping Protocol includes “any storage of wastes or other matter in the seabed
and the subsoil thereof from vessels… at sea.”526 Thus, all States must prohibit the
dumping of plastic waste in the seabed and subsoil of their declared continental
shelves.
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3.4.3.6 Responsibilities in Areas Beyond National Jurisdiction
The Law of the Sea Convention divides the area beyond national jurisdiction into
the sea column and the seabed.527 These are known as the high seas528 and the
Area respectively. The resources of the Area are designated as the common
heritage of mankind529 and the exploration and exploitation of resources therein
should be carried out in a manner that benefits mankind as a whole.530 The areas
beyond national jurisdiction are open to all States531 and no State may lay claim to
any part of it.532 Thus all States have the same rights on the high seas. Freedom of
the high seas is to be exercised under the conditions laid down by the Law of the
Sea Convention and “by other rules of international law.”533 These rules would
include those mandated by the London Dumping Convention and the Protocol
thereto, MARPOL Annex V, the Convention on Biological Diversity, the UN Fish
Stocks Agreement, the FAO Compliance Agreement and applicable instruments
developed by Regional Fisheries Management Organisations (RFMOs).
Vessels operating in areas beyond national jurisdiction are under the exclusive
jurisdiction of the flag State. 534 Flag States must “effectively exercise” their
jurisdiction and control in the administrative matters of ships flying their flag on
the high seas.535 This includes ensuring the crew are fully conversant with the
applicable international regulations concerning the prevention, reduction and
control of marine pollution as well as ensuring that the crew are required to
observe these regulations.536 In giving effect to this obligation, the rules adopted
by flag States must conform to generally accepted international regulations,
procedures and practices and flag States must take any steps necessary to secure
their observance. 537 Appropriate management of operational waste would be
regarded as one of the “generally accepted international regulations, procedures
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and practices” referred to that flag States must ensure are observed. Thus flag
States muse ensure that vessels operating in areas beyond national jurisdiction
comply with MARPOL Annex V.
As for areas within national jurisdiction, the Law of the Sea Convention requires
flag States to adopt legislation that prohibits vessels flying their flag or of their
registry from dumping or incinerating plastic waste on the high seas, as mandated
by the London Dumping Convention and its Protocol. Crew must also be made
aware of this requirement. The London Dumping Protocol further mandates that
Contracting Parties cooperate regionally to ensure the effective application of its
measures in areas beyond the jurisdiction of any State.538
The 1993 FAO Compliance Agreement recognizes that all States have the right to
fish on the high seas. This is, however, subject to the rules of international law as
per the Law of the Sea Convention.539 The duty to protect the marine environment
mandated in the Law of the Sea Convention is also reflected in the definition of
"international conservation and management measures" referenced throughout the
Compliance Agreement.540 This creates a duty for flag States to comply with the
Fish Stocks Agreement. Where appropriate, contraventions of the provisions of
the Compliance Agreement must be made an offence under national legislation,
and States must withdraw the authorisation to fish on the high seas where
applicable.541
The Fish Stocks Agreement requires States to apply the precautionary approach in
protecting highly migratory and straddling fish stocks, as well as the marine
environment of the high seas.542 This includes taking into account the impact of
fishing activities on non-target and associated or dependent species, as well as
existing and predicted environmental conditions. 543 All States are obliged to
protect biodiversity544 in the high seas and in so doing, minimise pollution.545 To
538

1996 London Dumping Protocol, Article 10(3).
1993 Compliance Agreement, Preamble.
540
Ibid, Article I(b).
541
Ibid, Article III(8).
542
1995 Fish Stocks Agreement, Article 6(1).
543
Ibid, Article 6(3)(c).
544
Ibid, Article 5(g).
539

103

promote compliance with measures in the Fish Stocks Agreement, Parties must
become members of competent subregional or regional fisheries management
organisations or agree to apply the conservation and management measures
established by such organisations. 546 States that do not agree to apply the
conservation measures established by the UN Fish Stocks Agreement are still
obligated to cooperate in the conservation and management of these fish stocks in
accordance with this Agreement and the Law of the Sea Convention547 and must
therefore adopt measures to minimise pollution and protect biodiversity.
The effective protection of the marine environment from harm due to activities in
the Area is the responsibility of the International Seabed Authority. This
Authority must adopt appropriate international rules, regulations and procedures
to prevent, reduce and control pollution and other hazards to the marine
environment, including the coastline, and prevent interference with the ecological
balance of the marine environment, paying particular attention to the harmful
effects of activities such as waste disposal. The rules and regulations must include
measures to prevent damage to the biodiversity of the Area.548 All States are
obliged to adopt laws and regulations that are no less effective than international
standards to prevent pollution of the Area resulting from activities under their
authority. 549 Such activities are therefore subject to the ban on operational
discharges of plastic waste, as per MARPOL Annex V, and deliberate dumping,
as per the London Dumping Convention and Protocol thereto.
In both the high seas and the Area, all flag States must ensure that processes and
activities carried out under their jurisdiction or control do not cause harm to the
environment or have adverse impacts on biodiversity.550 Such harm and adverse
impacts would include the wide array of issues resulting from plastics that are
dumped, discharged, lost or abandoned at sea.
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This section has outlined the geographic coverage and overlap of multilateral
agreements that contain measures applicable to the prevention of marine plastic
debris. On the surface, the coverage appears comprehensive but the degree to
which States must comply with provisions varies within the different
jurisdictional zones. The following section reviews this assumption and seeks to
identify the gaps in the binding framework outlined above.

3.4.4 High-Level Shortcomings of the International Policy Framework
Multilateral agreements set a baseline for the minimum standards participating
States agree to be bound by and therefore adopt within national legislation.
Despite the obvious gaps resulting from non-participation by States in particular
Agreements, gaps may also be created by limitations in geographical coverage of
an agreement, as well as the interpretation of terminology and definitions used in
the text of the Agreement. On the other hand, gaps may be reduced by a duty for
Contracting States to abide by the measures of other applicable Agreements. This
section explores some of these gaps in the international and regional policy
framework in establishing a comprehensive and overarching duty to prevent
marine plastic debris from all sources.
The legal foundation set out by the Law of the Sea Convention for global
regulation of activities within the marine environment must be interpreted within
the context of other international agreements. The previous sections of this
chapter have illustrated how the Law of the Sea Convention interrelates with the
London Dumping Convention, MARPOL 73/78 Annex V, the Compliance
Agreement and the UN Fish Stocks Agreement to globally regulate marine
pollution by plastic waste. This framework to prevent ocean-based sources of
marine plastic debris contrasts with the lack of international governance for landbased sources.
Except for a broad requirement by the Law of the Sea Convention for States to
prevent pollution of the marine environment from sources on land, no legally
binding instrument exists at the international level to specifically regulate all landbased sources of marine pollution. The UN Watercourses and Ramsar Wetlands
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Conventions provide very limited coverage in this regard. Additionally, no
generally accepted international body comparable to the IMO exists to regulate
land-based activities in the same way the IMO regulates global shipping activities.
This is despite land-based waste being acknowledged as the largest source of
marine plastic debris, resulting in a significant gap within the legally binding
international framework for the prevention of this globally persistent pollutant.

3.4.4.1 Land-based Sources of Marine Pollution
Despite the provisions within the Law of the Sea Convention regarding pollution
prevention being regarded as customary law, the requirements interpreted under
Articles 194 and 207 are inadequate to provide sufficient geographical coverage,
nor do they establish minimum international standards specific to the protection of
the marine environment from all land-based sources of marine pollution. The
greatest source of marine plastic debris originates from coastal States,551 with
some pathways provided from land-locked States via waterways that lead to the
oceans. All States are therefore able to contribute to the problem.
The language used in the Law of the Sea Convention weakens the duty to prevent
marine plastic debris. All States are required to use “the best practicable means at
their disposal and in accordance with their capabilities” to prevent marine
pollution from all sources. States must also “endeavor” to harmonise their policies
in this regard.552 Pollution from land-based sources specifically must be prevented
through the adoption of national laws and regulations, “taking into account”
international rules, standards and recommended practices and procedures. 553
States need only consider the measures outlined in applicable global instruments
such as the Convention on Biological Diversity, UN Watercourses Convention,
the Ramsar Wetlands Convention and the Honolulu Strategy. The Law of the Sea
Convention therefore provides all States discretion over the content and adoption
of domestic policy to prevent marine plastic debris from land-based sources.
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The global benefits of adopting national legislation in accordance with the duties
established in the Convention on Biological Diversity, the UN Watercourses
Convention and the Ramsar Wetlands Convention are likely to be very limited
with regards the prevention of marine plastic debris. Measures in the UN
Watercourses Convention would apply only to plastic waste entering the marine
environment from watercourses that are shared between two States and therefore
does not apply to all watercourses that lead to the sea. The Ramsar Wetland
Convention only applies to those wetland areas proposed and listed by
Contracting States. As of mid-2015, over 160 Contracting Parties had designated
2,207 wetlands of international importance, totalling 210,734,269 hectares. These
lie within both coastal and inland areas, covering a small fraction of all coastlines.
In addition, the Convention on Biological Diversity is weak in its requirement for
all participating States to protect ecosystems and natural habitats, stating this is
only to be achieved “as far as possible and as appropriate.”554
The general provisions of the Law of the Sea Convention provide no criteria for
measuring success. No guidance is given as to what “all measures” necessary to
prevent pollution of the marine environment would include, or to what extent they
should be adopted within national policy. The general duty to protect and preserve
the marine environment555 is given only three provisions relevant to marine plastic
debris that may provide some possibility of measurement. These are 1) the duty to
take all measures necessary to ensure pollution does not spread beyond their EEZ
or cause damage by pollution to another State,556 2) the duty to ensure damage or
hazards are not transferred from one area to another or one type of pollution to
another557 and 3) the duty to not introduce alien or new species, intentionally or
by accident, that may cause significant and harmful changes to that particular part
of the marine environment.558
Chapter Two highlighted the challenges in controlling the movement of marine
plastic debris, particularly micro- and nanoplastics. Once in the marine
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environment, controlling the fate of plastic waste is problematic, if not impossible.
States are therefore unlikely to be able to guarantee marine plastic debris
originating locally will not travel beyond areas of national jurisdiction. The origin
of pieces or even whole objects washed up on shores is also difficult to determine.
Provisions within the Law of the Sea Convention should therefore be strengthened
to ensure States are required to effectively prevent land-based plastic waste from
entering the marine environment, particularly because no other legally binding
instrument exists at the international level to regulate such pollution in this
jurisdictional zone.
No explicit exemptions for developing States are made in the Law of the Sea
Convention, but allowances are inferred in Article 194(1) by the use of “best
practical means at their disposal and in accordance with their capabilities.” Article
207(4) also requires the economic capacity of developing States to be taken into
account when endeavouring to establish global and regional rules, standards,
practices and procedures for the prevention of land-based pollution. The
Convention acknowledges in these provisions that States in need of assistance
may only be able to implement measures in a timeframe appropriate to their
domestic policy priorities, as well as any geographical constraints and resource
limitations they may experience. However, no distinction is made in the Law of
the Sea Convention for the types of exemptions that may be permissible and
which States may qualify for such exemptions. Without such distinctions, Articles
194 and 207(4) of the Convention may provide some level of supporting
argument for States that are slow to implement internationally accepted
preventative measures.
The Law of the Sea Convention should require the same level of adoption in
national legislation of international minimum standards for land-based sources of
pollution as for seabed activities and enforcement. For pollution from seabed
activities that are subject to national jurisdiction, States must adopt laws and
regulations that are no less effective in preventing marine pollution than
international rules, standards and recommended practices and procedures. 559
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These standards and recommended practices and procedures would include
measures that are not legally binding and don’t need to be “generally accepted”.
In addition, States may choose the degree to which adoption of domestic
legislation gives effect to international rules and regulations, yet the
implementation of applicable international rules and standards is required during
enforcement of the adopted domestic legislation for land-based sources of marine
pollution.560
The term “land-based sources” used within the Law of the Sea Convention tends
to limit the application of measures to mostly end-of-pipe mitigation measures.
By using the term “land-based activities,” a wider range of upstream activities is
suggested that would contribute to the many diffuse and point sources of marine
plastic debris on land. This would be in line with some of the binding instruments
developed under the UN Regional Seas Programme,561 as well as the voluntary
Global Programme of Action for the Protection of the Marine Environment from
Land-Based Activities.
This section has shown that although a global binding instrument is lacking for
the prevention of marine plastic debris from land-based sources, such an
agreement would only be binding on those States that choose to ratify it. The Law
of the Sea Convention does not create an indirect duty to adopt domestic
legislation for such an agreement as it does for ocean-based sources of marine
plastic debris.

3.4.4.2 Ocean-based Sources of Marine Pollution
Regulating vessel-based sources of marine plastic debris is a duty of the flag State
in all maritime zones. The flag State must ensure vessels flying their flag or of
their registry comply with international rules and regulations, as well as provide
560
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for their effective enforcement irrespective of which maritime zone a violation
may occur in.562 In the high seas, distance creates challenges for enforcement
authorities of flag States. The same issue may be present in areas of national
jurisdiction where regulation of foreign vessels falls to the flag State as well as the
coastal State.
Article 211(4) of the Law of the Sea Convention must provide an explicit
requirement for coastal States to adopt domestic legislations with regards foreign
vessels that are as effective as generally accepted international rules and
regulations.563 Should a coastal State choose not to adopt such legislation, it is
possible that ensuring vessel compliance with international regulations within the
territorial sea of that coastal State could fall exclusively to the flag State of a
foreign vessel. Logistical constraints resulting from the remoteness of foreign
vessels from flag State authorities could be reduced by mandating that all coastal
States must give effect to minimum international pollution standards for all
vessels within their national policy. Authorities of the coastal State are better
positioned to monitor compliance with international regulations and have a greater
interest in protecting the marine environment in areas under their jurisdiction.
The definitions of acts that are not consistent with “innocent passage” must
include all forms of disposal of plastic waste from vessels. Coastal States may
supplement flag State regulation of foreign vessels operating within or transiting
through their maritime jurisdictions, but the Law of the Sea Convention provides
restrictions on such regulations. In the territorial sea, a coastal States may wish to
adopt legislation to protect their marine environment from pollution by foreign
vessels that are more stringent than generally accepted international rules and
standards, but these measures must not prejudice a vessel’s right of innocent
passage.564 Any act of willful and serious pollution is not considered innocent
passage565 and a coastal State may “take the necessary steps in its territorial sea to
prevent passage which is not innocent.”566 This, however, only applies to serious
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damage that is intentional. Measures that are stricter than those of the London
Dumping Convention and MARPOL Annex V may not be permissible under this
provision if the measures adopted are considered to regulate activities that do not
result in serious damage. No guidance is given as to what level of damage would
be considered serious under the Law of the Sea Convention.
A coastal State may choose not to adopt regulations for foreign vessels within its
EEZ that meet international pollution standards, but may also not easily regulate
beyond some of the standards set at the international level.567 Should a coastal
State feel the international rules and standards are inadequate and wish to enforce
stricter regulations to prevent pollution by foreign vessels, the State must show
that the area within their EEZ is special due to a combination of its
oceanographical and ecological conditions, the nature of its use or the protection
of its resources and the character of traffic particular to the area.568 In addition,
any measures adopted by the State may not be stricter than those of generally
acceptable international rules and standards with regards to design, construction,
manning or equipment standards of foreign vessels.569 This would, for example,
apply to the standards and use of onboard incinerators for disposal of garbage
generated during normal operations of a vessel.570
The requirement for coastal States to regulate pollution from domestic vessels
presents potential gaps, depending on the interpretation of Article 211(2). As per
this Article, coastal States are explicitly required to adopt domestic legislation that
has at least the same effect as international rules and standards in preventing
pollution of the marine environment from “vessels flying their own flag or of their
own registry.”571 Vessel registration is accepted as conferring “nationality on a
ship and brings it within the jurisdiction of the law of the flag state.”572 The
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requirement to register vessels may be determined by individual States,573 with
some not requiring vessels within certain categories to be registered if they do not
intend leaving the maritime zones under national jurisdiction of their State. For
example, Australia574 and New Zealand575 do not require vessels below 24 meters
to be registered if they will only operate within the territorial sea and EEZ of each
State respectively. Nearly all of the 30% of global fishing vessels that are not
motorised are less than 12m in length. Many of these are not required to be
registered, resulting in the figure of 64,000 marine fishing vessels over 100 gross
tons being three times larger than the total number of fishing vessels with a
unique identification number issued by the IMO.576
MARPOL Annex V and the Compliance Agreement also provide exemptions for
vessels less than 24 meters in length, which are often also less than 100 gross
tons.577 The Convention could be clearer and more inclusive of the conditions
under which States are responsible for preventing pollution from all domestic
vessels by expanding this provision to include activities conducted under the
jurisdiction or control of a State or activities that the State permits. Such
terminology would match other provisions of the Law of the Sea Convention that
require all States to “ensure that activities under their jurisdiction or control” do
not cause transboundary harm beyond the areas where they exercise sovereign
rights.578 Similarly, all States must monitor the effects of “any activities which
they permit or in which they engage” to determine if they are likely to pollute the
marine environment.579
The Law of the Sea Convention should make it clear which global rules and
standards are to be applied to national laws, regulations and measures. For States
that have not become Party to the London Dumping Protocol, the duty to
implement a ban on the dumping of plastics in the ocean reverts to the

573

1982 Law of the Sea Convention, Article 91.
Australian Maritime Safety Authority, Shipping Registration, Australian Government,
<https://www.amsa.gov.au/vessels/shipping-registration/>, accessed 11 December 2015.
575
Maritime New Zealand, above n 572.
576
FAO Fisheries and Aquaculture Department, above n 206.
577
These exemptions are discussed in detail in Chapter Four.
578
1982 Law of the Sea Convention, Article 194(2). See also Article 206 of the Convention.
579
Ibid, Article 204(2).
574

112

interpretation of the Law of the Sea Convention.580 As of August 2015, only 45
States were party to the London Dumping Protocol, representing 36.6% of world
tonnage. Panama and Liberia, two flag States with the largest registered fleets
totaling a combined 33.45% of the world total, are not contracting Parties to the
London Dumping Protocol.581 Both States have ratified MARPOL Annex V, but
only Panama is Party to the London Dumping Convention, alone representing
21.21% of the dead weight tonnage of the globally registered fleets.582 State
participation in the London Dumping Protocol is preferred over the London
Dumping Convention because the Protocol extends the ban to the marine internal
waters of a State and includes a prohibition on incineration of wastes at sea.
Providing clearer guidance within Article 210 of the Law of the Sea Convention
would remove any doubt that all States have a clear duty to comply with the
London Dumping Protocol as well as the voluntary MARPOL Annex V without
relying on State ratification.
The ability of the Convention on Biological Diversity to strengthen the existing
international framework in the prevention of marine plastic debris is reduced by
the language employed in the provisions of the Convention. National strategies,
plans or programmes, including sectoral or cross-sectoral plans, programmes and
policies, must be developed in accordance with a State’s “particular conditions
and capabilities.” 583 In areas beyond national jurisdiction, cooperation on the
conservation of biological diversity must be achieved “as far as possible and as
appropriate.” 584 The duty to protect biodiversity from the varied impacts of
marine plastic debris in all maritime zones is therefore subject to a number of
variables that may exempt many States, reducing the global success of this
Convention.
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The global scope of the Fish Stocks Agreement in preventing marine plastic
debris is limited in areas beyond national jurisdiction. The freedoms of the high
seas include the right to conduct fishing activities,585 but these activities are
subject to the conditions established in the Law of the Sea Convention and other
rules of international law.586 Thus, flag States have an indirect duty to ensure
vessels flying their flag or of their registry comply with the Fish Stocks
Agreement irrespective of whether the flag State is a member of the Agreement
and subject to the scope of the Agreement. The Fish Stocks Agreement only
applies to vessels fishing for highly migratory and straddling fish stocks referred
to in the Law of the Sea Convention.587 Where vessels are fishing for these stocks
in the EEZ, coastal States must apply the general principles elaborated in Article
5,588 but the agreement does not apply in territorial seas. 589 As of October 2014,
eighty-two States were party to the Fish Stocks Agreement.590 China, the largest
fishing nation, is not party to this Agreement. Peru, Chile, Vietnam, Myanmar,
Thailand, Malaysia, and Mexico, all in the top 18 producers of marine capture
fisheries, are also not party to the Fish Stocks Agreement. These seven States are
responsible for over 38% of the world total production for marine capture
fisheries. 591 Although it is not clear what percentage of the catch of these
particular States relates to straddling or highly migratory fish stocks, it is clear the
global contribution of the Fish Stocks Agreement to prevention of marine plastic
debris is very limited.
The Law of the Sea Convention does not explicitly require implementation of the
Precautionary Principle or the Polluter Pays Principle. These are, however,
embodied at a global level in the London Dumping Protocol, with the Fish Stocks
Agreement mandating that the precautionary approach be applied by coastal and
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flag States to vessels that fish for straddling and highly migratory fish stocks.
Both these agreements are applicable only to States engaging in relevant activities
and within the geographic scope regulated by these instruments.
This chapter has outlined the legal foundation the Law of the Sea Convention sets
for the protection and conservation of the global marine environment. As
highlighted in this section, provisions within the Law of the Sea Convention for
the prevention of land-based sources of pollution are effectively weaker than for
any other source of pollution. For this source in particular, the regional framework
has developed a more detailed set of policies. The next section introduces the
regional framework and begins the analysis of the gaps it may fill within the
international framework. This analysis is continued in more detail in each of the
case studies in Chapters Four, Five and Six.
3.5

The Regional Framework for Protection of the Marine Environment

The Law of the Sea Convention creates a global duty for States to either
individually or jointly take all practical measures to prevent, reduce and control
pollution of the marine environment from all sources. 592 A duty exists to
cooperate on a global or regional basis to this effect,593 and to harmonise national
policies in achieving these goals.594 Many international environmental agreements
promote cooperation between States to achieve the goal of protecting the global
commons from human activities. The London Dumping Convention requires
States to “individually and collectively promote the effective control of all sources
of pollution of the marine environment.”595 Although Parties are obligated to take
appropriate measures domestically to prevent and punish activities that contravene
the provisions of this Convention,596 cooperation between Parties is encouraged,
particularly at a regional level.597 The Law of the Sea Convention requires State
cooperation in the establishment of international rules and regulations to protect
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the oceans from various sources of pollution.598 Much of this regional cooperation
takes place under the United Nations Regional Seas Programme. In some regions,
such as in the Antarctic, States have favoured adoption of regional regulations in
place of integration within domestic legislation.599
In 1974, the United Nations Environmental Programme established thirteen UN
Regional Seas Programmes. These are the Black Sea, the Wider Caribbean, the
East Asian Seas, the Eastern Africa region, the South Asian Seas, the ROPME
Sea Area,600 the Mediterranean, the North-East Pacific, the Northwest Pacific, the
Red Sea and Gulf of Aden, the South East Pacific, the Pacific and Western Africa.
The five partnering regions of the Arctic, Antarctic, Baltic Sea, Caspian Sea and
the North-East Atlantic bring the total regions within the Programme to eighteen.
In addition to the eighteen Regional Seas Programmes discussed above, a limited
level of regional protection and conservation of the marine environment falls to
Regional Fisheries Bodies (RFBs). These bodies are increasingly responsible for
implementing the voluntary Code of Conduct for Responsible Fisheries601 as well
as the mandatory Fish Stocks Agreement. Although some of the regional fisheries
bodies act only within an advisory capacity, others perform a more active
management role. The latter RFMOs are further categorized into those that focus
on multiple species within a geographical area and those that manage a particular
species across the geographic expanse of their distribution.
Those that manage highly migratory species, particularly tuna species, include the
International Commission for the Conservation of Atlantic Tunas (ICCAT), the
Indian Ocean Tuna Commission (IOTC), the Western and Central Pacific
Fisheries Commission (WCPFC), the Inter-American Tropical Tuna Commission
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(IATTC) and the Commission for the Conservation of Southern Bluefin Tuna
(CCSBT). Other RFMOs that manage species other than tuna include the NorthEast Atlantic Fisheries Commission (NEAFC), the Northwest Atlantic Fisheries
Organization (NAFO), the North Atlantic Salmon Conservation Organisation
(NASCO), the South-East Atlantic Fisheries Organisation (SEAFO), the South
Indian Ocean Fisheries Agreement (SIOFA), the South Pacific Regional Fisheries
Management Organisation (SPRFMO), the Commission on the Conservation of
Antarctic Marine Living Resources (CCAMLR), the General Fisheries
Commission for the Mediterranean (GFCM) and the Convention on the
Conservation and Management of Pollock Resources in the Central Bering Sea
(CCBSP).602

3.5.1 High-Level Shortcomings of the Regional Policy Framework
The combined coverage of the eighteen UN Regional Seas Programme does not
include the global oceans in their entirety. This is particularly true for much of the
high seas. Of these eighteen regional programmes, fourteen have developed
legally binding Conventions.603 Nine of these fourteen regions604 have developed
corresponding Protocols to the Convention that regulate pollution from land-based
activities, with two regions adding relevant Annexes to existing Protocols.605 Four
of these Protocols, however, have not yet entered into force.606 In the East African
region, the 1985 Nairobi Convention was amended in 2010, but this amended
version is also not yet in force. Four regions have not developed legally binding
instruments, instead employing voluntary action plans. These are the North-West
Pacific, East Asian Seas, South Asian Seas and the Arctic region.
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The language used in many of the binding regional instruments does not create a
clear obligation for States to individually protect the marine environment within
the applicable Convention area. The 1992 Bucharest Convention on the Black Sea
obligates contracting Parties to take, individually or jointly and as appropriate,
“all necessary measures consistent with international law” to prevent, reduce and
control pollution of the Black Sea.607 The 2010 Protocol for land-based sources of
marine pollution in the East Africa region (not yet in force) also obligates
Contracting Parties to take all measures at their disposal consistent with their
obligations under international law, but only in accordance with their
capacities.608 A clear obligation is placed on each of the Contracting Parties to the
1982 Jeddah Convention of the Red Sea and Gulf of Aden to establish national
standards, laws and regulations required to give effect to the Convention.609
However, the 2005 Protocol to this Convention for land-based sources of
pollution (not yet in force) requires that “more stringent effective national
legislation for the discharge of various wastes” be developed by Contracting
Parties, but only gradually and as required and taking into account the social and
economic characteristics of their population.610
The requirement to establish national standards, laws and regulations for the
effective protection of the relevant Regional Sea is repeated in the 2002 Antigua
Convention of the Northeast Pacific 611 (not yet in force), the 1978 Kuwait
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Convention of the ROPME Sea Area, 612 the 1983 Protocol for Land-based
Activities of the Southeast Pacific,613 the 1981 Abidjan Convention of West and
Central Africa614 and the Protocol to the Abidjan Convention for Land-based
Activities615 (not in force). Contracting Parties to the 1986 Noumea Convention of
the South Pacific616 and the 1981 Lima Convention of the Southeast Pacific617 are
only required to “endeavour” to achieve this, whereas those party to the 1991
Madrid Protocol of the Antarctic should do so within their competence.618
Geographical Scope of the Convention Areas
Due to the regional nature of these programmes, cooperation is a central theme in
the prevention of transboundary harm from pollution. With a few exceptions, the
geographical scope of the binding instruments within the UN Regional Seas
Programme do not include the areas beyond national jurisdiction, therefore
relying on State implementation within territorial seas and EEZs for their
success.619 There is no standard demarcation of the geographic range beyond areas
of national jurisdiction that must be protected under all Regional Seas
Programmes. The depth of compliance also varies, ranging from best endeavours
to prevent pollution within only the Convention area to a requirement that States
prevent pollution in all areas beyond national jurisdiction.
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The 1981 Abidjan Convention for the Western Africa Region simply specifies
that measures must not result in a direct or indirect transfer of pollution from one
area to another within the Convention area.620 The same duty applies to Parties to
the 2012 Protocol to the Abidjan Convention.621
The 1986 Noumea Convention for the South Pacific622 and the 1992 Helsinki
Convention for the Baltic Sea 623 require best endeavours to ensure activities
undertaken in the implementation of the Convention do not result in
transboundary pollution of areas outside the Convention area, although the
Noumea Convention only applies these best endeavours to preventing an increase
in pollution outside the Convention area. No baseline year or level of pollution is
set for these best endeavours, weakening the obligation and allowing for
subjective enforcement. The provision also implies the current level of polluting
activities outside the Convention area was at an acceptable level when the
instrument was adopted.
A limited number of Regional Seas Conventions extend the geographical range of
environmental protection to explicitly include areas beyond national jurisdiction.
This could include areas that fall within the EEZ of States outside the Convention
area, as well as the high seas that can lie either within or outside the declared
Convention area. An example is the 1976 Convention for the Protection of the
Mediterranean, as amended in 1995,624 which applies to the entire Mediterranean
Sea. This is possibly because not all the surrounding States had declared their
EEZs when the Convention was adopted.
The 1992 OSPAR Convention for the Northeast Atlantic requires Parties to
prevent marine pollution in areas outside of their own jurisdiction, but like the
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Noumea Convention, this only applies to increases in pollution.625 Parties to the
2002 Antigua Convention for the North East Pacific must adopt all necessary
measures to prevent environmental harm to the environments of other States that
are Party to the Convention. However, in preventing pollution of areas beyond
national jurisdiction generally, the Antigua Convention requires Parties to adopt
measures to control activities under their jurisdiction “as far as possible.”626 The
same levels of duty apply to Parties of the 1981 Lima Convention for the South
East Pacific.627 The 1983 South East Pacific Protocol on Land-based sources of
pollution requires only that Parties take the necessary measures to “ensure to the
extent possible” that pollution arising from activities under their control do not
spread to areas beyond their jurisdiction.628 The South Pacific contains high seas
that are completely enclosed from all sides by the EEZs of participating States.
These areas beyond national jurisdiction are included in the 1986 Convention of
the South Pacific Region.629
The Madrid Protocol for the Antarctic, 630 the Nairobi Convention 631 for the
Eastern African Region and its Protocol on land-based activities,632 and the 1983
Cartagena Convention for the Wider Caribbean 633 require Parties to ensure
activities do not result in pollution of the marine environment outside the
Convention area. Participating States in these regions therefore have a strong
obligation to prevent pollution of all maritime zones from activities under their
control and jurisdiction.
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The scope of the various RFMO instruments is restricted to an even greater degree
than those of the Regional Seas Programmes. Provisions within RFMO
instruments to protect the marine environment from pollution would apply only to
those vessels flying the flag of States that are members of the respective RFMO.
The area of competence of the RFMOs would also be restricted to the particular
regions of the oceans or the fish species managed by the RFMO.
Pollution of the ocean can originate from many sources, both on land and at sea.
This section has shown that an obligation has been placed on States to cooperate
in the protection and preservation of the marine environment.634 This duty has
been somewhat fulfilled, but the combined scope of the instruments developed is
not sufficient to protect the marine environment from pollution by plastic on a
global scale. The result is a fragmented framework of binding regional
instruments that mostly do not target marine plastic debris as a pollutant of
primary concern.
3.6

To Amend or to Negotiate Anew

This chapter has provided an overview of the current policy framework and
highlighted some of the high-level shortcomings within this framework. The
research outlined in Chapters 3-6 raises two questions that must be considered
throughout the thesis. Firstly, is it realistic to suggest the existing binding
framework should be amended or is a new binding international agreement
required? Secondly, should a new international agreement be established as a third
implementing agreement under the Law of the Sea Convention635 or should it be a
“stand-alone” agreement established outside the framework provided by the Law
of the Sea Convention?
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When considering the first question, it is worth examining the processes required
for amending existing agreements. Amendments to the Law of the Sea
Convention were only allowed ten years after the Convention came into force.
Any party may then request a conference to discuss a proposed amendment.
Within twelve months, at least fifty per cent of the Parties must agree to the
conference before it can be convened. Once convened, all efforts at consensus
should be exhausted before a vote is taken.636 Another constraining factor is that
the Law of the Sea Convention does not permit reservations or exceptions unless
expressly permitted by articles within the Convention. 637 Similar amendment
procedures are defined in the Fish Stocks Agreement,638 with amendments only
applicable to those signatory Parties ratifying or acceding them 639 and no
reservations are allowed.640
Similar difficulties are presented in amending other international and regional
agreements discussed in this thesis.641 Although amendments are suggested as
solutions, this is not without recognition of the time this would take or the
challenges in navigating such negotiations. Such challenges include the desire of
States to maintain their sovereignty over prioritising activities and public
spending (see section 5.3 for further discussion on State sovereignty versus
conservation) and the potential requirements to make binding financial
contributions to agreed funding mechanisms. The suggested amendments may,
instead, provide the basis for a new binding international agreement, should the
international community find the issue of marine plastic debris sufficiently severe
to warrant the effort. Section 2.5 provided an overview of the suggested way
forward, summarising the elements that could form the basis of a new
international agreement to prevent land-based sources of marine plastic debris.
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The second question is whether a new legally binding international agreement
relating to the prevention of plastic pollution from land-based sources should fall
under the umbrella of the Law of the Sea Convention. Such an agreement could
give effect to Articles 192, 194-196, 207 and 213 of Part XII Protection and
Preservation of the Marine Environment of the Convention. An implementing
agreement under the Law of the Sea Convention may be appropriate if the Waste
Reduction Approach outlined in the case study on post-consumer waste is the
chosen way forward. It may be more appropriate, however, for an agreement that
seeks to regulate a predominantly land-based industry, as proposed in the Usage
Reduction Approach, to be established independent of the Law of the Sea
Convention, despite the issue being regarded as a marine problem requiring a
maritime solution. This is the approach taken by other international agreements
that aim to prevent environmental harm from industrial activities, such as the
Basel, Stockholm and Rotterdam Conventions, as well as the Montreal Protocol.
3.7

Conclusion

Recognition of the issues of marine pollution has led to a range of policy
responses at the international and regional levels, creating a legally binding
framework with the potential to address the issue of marine plastic debris
originating from both land- and ocean-based sources. This chapter has illustrated
the fragmented nature of this framework resulting from the different minimum
standards of protection required of States within five jurisdictional zones.
Terminology used has also introduced gaps, weakening the obligations of States
to comply with some provisions.
The relationship between the Law of the Sea Convention and the generally
accepted international rules and regulations relevant to marine pollution has
resulted in a global duty being established to protect the marine environment from
ocean-based sources of pollution. In contrast, the international legally binding
framework remains too generalized and unqualified to be effective in protecting
the oceans from the many sources of pollution on land.
The findings of this chapter illustrate the fragmentation of the regional binding
framework as adopted under the UN Regional Seas Programme. Some regions
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have no binding instruments, while others have adopted Conventions and
Protocols that are not yet in force. The chapter has demonstrated that the
geographic scope of instruments at the regional level is not uniform, creating gaps
in the duty to prevent pollution of the marine environment beyond the declared
Convention areas. The language used in many of these instruments softens the
duty of individual States to prevent marine pollution in areas under national
jurisdiction and beyond.
State participation, combined with some instruments not having entered into force,
contributes to the gaps within the international and regional frameworks. The
chapter argues that the legal framework could be significantly strengthened by
amending the Law of the Sea Convention to establish a clear duty for all States to
adopt measures within all jurisdictional zones that are, at a minimum, equally
effective as generally accepted international rules and regulations.
The following three chapters will analyse the framework described in this chapter
in greater detail to determine the adequacy of provisions to prevent marine plastic
debris specifically. The purpose of this detailed analysis is twofold. Firstly, the
research will provide an understanding of the degree to which marine plastic
debris is reflected in relevant international and regional instruments and, secondly,
will highlight further shortcomings in the framework within the context of the
three case studies.
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Chapter 4: A Case Study of Ocean-Based Sources of Marine
Plastic Debris
4.1

Introduction

Marine plastic debris includes synthetic fishing gear that has been lost or
abandoned at sea or has for any other reason become derelict within the marine
environment.642 The impacts of derelict fishing gear have been acknowledged for
decades at the international level.643 These impacts are experienced in all oceans
and all maritime jurisdictions. Calls are still made today for increased research
into the issues presented by derelict fishing gear,644 indicating that measures to
date have not been satisfactory. The activities contributing to the loss of fishing
gear at sea are varied, but all are regulated to some degree at the international and
regional level. Enforcement of these instruments presents challenges for
authorities while vessels are at sea.
Chapter Three concluded that the regulation of ocean-based sources of marine
plastic debris is global in its geographic coverage. This chapter expands on the
analyses of Chapter Three, focusing on the measures specific to the prevention of
derelict fishing gear. The analysis includes conventions and agreements that are
global in scope, as well as duties established within the UN Regional Seas
Programme and Regional Fisheries Management Organisations (RFMOs).
The first of the three case studies is presented in this chapter and follows the same
format as the subsequent two case studies. First, the issues specific to derelict
fishing gear are summarized, followed by two legal questions relevant to the
discussion. Firstly, does freedom of the high seas challenges conservation and,
secondly, under what conditions can fishing gear be considered derelict? A review
follows in section 4.5 of the overarching duty established for States to prevent
derelict fishing gear. The primary policy measure in complying with this duty is
then identified and analysed, followed by the analysis of four supporting measures
642
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that enable implementation of the primary measure. Specifically, the limitations
of the existing framework to establish a clear duty to prohibit disposal of fishing
gear at sea are assessed. In addition, shortcomings in the supporting provisions
that enable this duty are identified. In particular, improvements that can be made
to provide the necessary infrastructure for responsible disposal of end-of-life
fishing gear are identified. The opportunities to strengthen and standardize the
marking of gear to enable ownership identification and reporting requirements are
assessed. Lastly, the duty to inspect vessel recordings specific to the loss of
fishing gear is considered.
General gaps and improvements relevant to the existing framework with respect
to establishing the overarching duty to prevent derelict fishing gear are provided.
Suggestions are then given to improve the framework by amending existing
instruments relevant to the five key measures identified.
4.2

A Summary of the Problem of Derelict Fishing Gear

The ecological and socio-economic impacts of derelict fishing gear 645 were
discussed in section 2.7.1 of Chapter Two, including the reasons that fishing gear
may become derelict. The issues of derelict fishing gear are therefore briefly
discussed here within the context of the policy analysis presented in this chapter.
It is estimated that close to 90% of global marine fisheries fall within areas of
individual State sovereignty.646 Yet in 2008, research indicated the top 53 fishing
States mostly did not recognise the issue of ghost fishing within national
regulations. These States were also responsible for more than 95% of global
reported marine fish catch. 647 The relevance of ensuring explicit minimum
international standards for the prevention of derelict fishing gear within the
international framework is therefore important to guide and encourage the
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development of national legislation.
The causal factors of derelict fishing gear may, to varying degrees, be preventable
through policy regulation and enforcement. The main causes of derelict fishing
gear have been attributed to 1) accidental loss, typically due to snagging of
trawled nets, bad weather, poor fishing practices, theft and vandalism, 2)
voluntary abandonment, mostly linked to illegal fishing practices,648 3) discarding
of unneeded fragments from repairs, and 4) lack of infrastructure for convenient
and low-cost disposal. 649 The first category may be reduced through broader
fisheries management practices. It is the latter three categories that this chapter
aims to strengthen regulation of through improvements to the international and
regional policy framework.
Irrespective of the cause, once fishing gear is derelict, original ownership can be
difficult to determine, particularly for gear fragments. Derelict nets can weigh
tons and wash up in remote locations, making retrieval and responsible disposal
costly. Areas such as the Northwestern Hawaiian Islands,650 the Puget Sound of
Washington State in the USA651 and the Gulf of Carpentaria are some of the
hotspots for accumulation of derelict fishing gear. These regions provide good
examples of the issues facing policymakers and enforcement authorities in the
prevention of derelict fishing gear. Illegal fishing is acknowledged as a key
contributor, along with spatial and gear conflict. These activities are all known to
occur in the Gulf of Carpentaria due to the high levels of fishing pressure. Of the
12,705 nets collected along the beaches of Northern Australia, the origin of
approximately half could be identified. Nearly 70% of the nets identified
originated in Taiwan, Indonesia and Korea, and less than 10% were from
Australia. This identification, however, indicates the country of manufacture and
not necessarily the flag State of the vessel responsible for deploying the gear.652 In
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Alaska, most of the debris found in remote locations is related to fishing gear that
is not used locally. 653 Formulation of appropriate policy measures and
enforcement options may be less effective if the sources and reasons for the
occurrence of derelict fishing gear are not known.
This section has highlighted the four main categories of activities that lead to the
occurrence of derelict fishing gear. These, combined with the challenge of
determining ownership, have guided the analysis in this chapter. Although
curative measures such as dedicated retrieval efforts are important, they are not a
focus of this policy analysis. Instead, the research seeks to analyse the measures to
prevent derelict fishing, also focusing on conservation principles and not broader
fisheries management practices.
4.3

Is Freedom of the High Seas In Conflict with Protection of the
Commons?

All States have the right of innocent passage through the territorial sea,654 subject
to the conditions laid out by the Law of the Sea Convention. These conditions
stipulate that the coastal State may adopt laws and regulations for 1) the
conservation of the living resources of the sea, 2) the prevention of infringement
of the fisheries laws and regulations of the coastal State and 3) the preservation of
the environment of the coastal State and the prevention, reduction and control of
pollution thereof.655 Those States bordering a strait may also prohibit fishing and
require the stowage of fishing gear while fishing vessels are navigating through
the transit passage. 656 Foreign vessels must comply with all such laws and
regulations while in the territorial sea.657
At the same time, the Law of the Sea Convention assigns all States the freedom of
the high seas, which includes the right to allow their nationals to fish on the high
seas.658 However, wherever a vessel may engage in fishing activities, the Law of
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the Sea Convention establishes a duty to fish in a responsible manner.659 The right
to fish on the high seas is also subject to the interests of coastal States.660 These
interests would arguably include the protection of marine living resources and the
ecosystems that support them. Because ecosystems may extend beyond areas of
national jurisdiction, a condition is created for flag States to ensure all fishing
activities on the high seas are carried out so as to prevent the impacts of pollution
on these transboundary ecosystems. States are also obliged to monitor the effects
of the activities they permit, or in which they engage, to determine whether these
activities are likely to pollute the marine environment.661
Freedom of the high seas, therefore, does not infer a right to pollute. States have
an obligation to protect and preserve the marine environment in general. 662
Activities planned for the high seas may be conducted on the condition that the
interests of other States also exercising their freedom of the high seas are given
due regard and that fishing is conducted under the conditions of not only the Law
of the Sea Convention but also “other rules of international law.”663 This suggests
a broader inclusion of international agreements than “generally accepted”
international rules and regulations used in other sections of the Convention. It also
requires no qualification as to whether an international agreement is generally
accepted within the international community. Freedom of fishing on the high seas
is therefore not only subject to the conditions of Section 2 in the Law of the Sea
Convention, but also the conditions laid down in MARPOL Annex V, the UN
Fish Stocks Agreement, the FAO Compliance Agreement664 and the FAO Port
State Measures Agreement.
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Fishing activities conducted on the high seas are therefore subject to the
prohibition on the disposal of unwanted fishing gear as per MARPOL Annex V
and the duty to protect the marine environment from the effects of fishing as per
the Fish Stocks Agreement. The Port State Measures Agreement assigns rights to
port States that will assist flag States to enforce international regulations for
vessels suspected of operating on the high seas in a manner considered illegal,
unregulated or unreported.665
A clear priority is therefore established for protection of the ocean commons over
the right to freedom of the high seas. Current negotiations to develop
a new legally binding instrument under the Law of the Sea Convention
on biodiversity beyond national jurisdiction (BBNJ) are proof of this. Protecting
the high seas from pollution includes preventing sources of pollution within areas
of national jurisdiction where such matter can cross boundaries into the high seas,
such as derelict fishing gear. The duty to protect the marine environment from
derelict fishing gear raises a further legal question about the conditions under
which fishing gear can be considered legally derelict.
4.4

When is Fishing Gear Considered Derelict?

In considering the policy intervention required to prevent derelict fishing gear, an
important consideration is whether gear encountered at sea by a non-owner is
derelict. This will affect the actions permissible by law for the non-owner. The
conditions under which fishing gear is considered derelict are not made clear
within international regulations.
A workshop held by the International Whaling Commission on the mitigation and
management of the threats posed by marine debris to cetaceans considered the
need to differentiate between operationally active fishing gear and that which has
been abandoned, lost or otherwise discarded. A third category was noted that did
not fit either category, namely “wet-stored” gear that, when not operationally
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active, is stored in water instead of on board fishing vessels or on land. Such gear
still has the potential to ghost fish while being stored.666
In answering these questions, the definitions used in the Guidelines for the
Implementation of MARPOL Annex V may be considered as well as the London
Dumping Protocol. The Annex V Guidelines state, “fishing gear that is released
into the water with the intention of later retrieval, such as fish aggregating devices
(FADs), traps and static nets, should not be considered a discharge of garbage or
accidental loss in the context of Annex V.”667 The London Dumping Protocol
defines “any deliberate disposal into the sea of wastes or other matter from
vessels” as an act of dumping. 668 However, excluded from the Protocol’s
definition is 1) the “placement of matter for a purpose other than the mere
disposal thereof, provided that such placement is not contrary to the aims of this
Protocol,”669 and 2) the “abandonment in the sea of matter … placed for a purpose
other than the mere disposal thereof.”670 Therefore, gear set with the original
intention of retrieval, but later abandoned, would not be considered derelict or
dumped under the definition of the London Dumping Protocol. Gear lost to
conflict, bad weather or snagging would also not be considered derelict. The
definition used in the Annex V Guidelines is therefore more suitable for
determining whether active, lost, abandoned or wet-stored fishing gear can be
considered derelict. However, the Annex V Guidelines are not clear on the status
of gear that is set with the initial intention of retrieval, but at some point a
decision is made not to retrieve that gear for reasons other than the safety of the
crew or vessel.
The definition of abandoned gear used in Timor-Leste’s Fisheries Decree-Law
No. 6/2004 serves as an example for determining when fishing gear can be legally
considered derelict. This Decree defines abandoned gear as any type of gear in the
water that is not properly identified or marked, but also includes gear over which
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the vessel skipper or the shipowner has lost control.671 What constitutes losing
control may be open to legal interpretation and should be further clarified, but
marking gear for the purpose of identifying ownership may be a solution.
It has previously been suggested that any gear not marked according to
international standards should be regarded as abandoned, entitling any vessel to
attempt recovery. 672 A proposal was also made for the Indian Ocean Tuna
Commission (IOTC) to define abandonment of drifting FADs as meaning “to
leave at sea, after any interaction with it, the drifting structure without an active
tracking beacon.”673 Allowing any vessel to attempt recovery would overcome
legal barriers in some States where fishing vessels are not permitted to carry on
board any gear that is not in conformity with the fishing license of that vessel. In
such cases, vessel operators are restricted from transporting recovered gear that
differs from their license conditions. Should the vessel operator be able to prove
the owner of the gear could not be identified, recovery may be allowed.
Once fishing gear is determined to be derelict, identifying ownership can lead to
penalties being imposed. The duty to prevent derelict fishing gear must be
established before an act can be considered a transgression of the law. It is
therefore a vital component of the international framework to clearly mandate the
duty to prevent derelict fishing gear.
4.5

Establishing the Duty to Prevent Derelict Fishing Gear

International rules and regulations do not place duties and responsibilities on
individual fishing vessels, but on those States674 that willingly become bound by
the agreements. The Law of the Sea Convention establishes the legal foundation
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for marine protection and conservation at a global level, but does not explicitly
ban pollution. Instead, States are to ensure their best efforts to prevent, reduce and
control pollution of the marine environment from any source.675
The sources that are further elaborated in the Law of the Sea Convention include
pollution from vessels. As discussed in Chapter Three, Article 211 of the
Convention creates an implied duty to comply with MARPOL Annex V,676 the
London Dumping Convention, 677 the Compliance Agreement 678 and the Fish
Stocks Agreement.679 These regulate pollution from fishing vessels in more detail
than the broader duty to prevent pollution from vessels contained in the Law of
the Sea Convention.
The definition of pollution used in the Law of the Sea Convention includes some
descriptions of negative impacts. Two of particular relevance to derelict fishing
gear are 1) harm to living resources and marine life and 2) hindrance to marine
activities such as fishing.680 Derelict fishing gear, or even plastic waste, are not
specifically mentioned in the definition of pollution. Nor are they included in the
duty of States to prevent pollution by dumping681 or pollution originating from
fishing vessels.682 An obligation to prevent the occurrence of derelict fishing gear
is, however, implied by the general principles of Articles 192 and 194 of the Law
of the Sea Convention. Article 211 is more specific in the obligation of States to
prevent pollution from vessels, but as Chapter Three described, this duty varies
for coastal and flag States.
The London Dumping Convention is clear on the duty of States to prohibit the
deliberate disposal at sea of wastes that contain unwanted fishing gear,683 giving

675

1982 Law of the Sea Convention, Article 194(1).
2011 Revised MARPOL Annex V
677
In the UN General Assembly outcome document titled ‘The future we want’ a commitment was
made to reduce the incidence and impacts of plastic pollution on marine ecosystems, including
through the effective implementation of relevant conventions adopted by the International
Maritime Organization (IMO). The Future We Want.
678
1993 Compliance Agreement.
679
1995 Fish Stocks Agreement.
680
1982 Law of the Sea Convention, Article 1(1.4).
681
Ibid, Article 210.
682
Ibid, Article 211(2).
683
1972 London Dumping Convention, Article II(1.a.i), Article IV(1.a).
676

134

effect to Article 210 of the Law of the Sea Convention. As per the London
Dumping Convention, States must not dispose of “persistent plastics and other
persistent synthetic materials, for example, netting and ropes, which may float or
may remain in suspension in the sea in such a manner as to interfere materially
with fishing, navigation or other legitimate uses of the sea.” 684 The London
Dumping Convention therefore has direct application to the prevention of derelict
fishing gear through its definition of dumping, but only within specific conditions.
If the disposal of unwanted fishing gear at sea is “incidental to, or derived from
the normal operations of the vessel,” the act of disposal is not regulated under the
London Dumping Convention.685 Such an act is potentially in contravention of
MARPOL Annex V and the broader principles of the Fish Stocks Agreement.
The definition of garbage used in MARPOL Annex V686 includes fishing gear,
which is further defined as “any physical device or part thereof or combination of
items that may be placed on or in the water or on the sea-bed with the intended
purpose of capturing, or controlling for subsequent capture or harvesting, marine
or fresh water organisms.”687 This would include fish aggregation devices (FADs).
The revised Annex V prohibits the intentional discharge688 into the sea of all
plastics. 689 This provision is applicable to all vessels 690 and provides a clear
mandate to all member States to ensure that fishing vessels operating under their
control prevent the disposal of fishing gear into all maritime zones.
According to the Fish Stocks Agreement, States have a duty to “adopt measures to
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minimize... catch by lost or abandoned gear… and impacts on associated and
dependent species, in particular endangered species.” 691 More broadly, these
States must also protect biodiversity in the marine environment.692 This applies to
all States fishing on the high seas for straddling or highly migratory fish stocks,693
whether Party to the Fish Stocks Agreement or not. States are also to collect
information and conduct research on the impact of derelict fishing gear.694 Those
Parties that do not comply shall not have access to the fishery resources to which
the Fish Stocks Agreement applies.695
Vessels fishing on the high seas do so under the jurisdiction of their flag State.
Fishing vessels are known to flag or reflag with “flags of convenience” to avoid
complying with international rules and regulations.696 The 1993 FAO Compliance
Agreement links the right of nationals of all States to fish on the high seas to the
condition that those activities do not undermine international conservation and
management measures aimed at conserving living marine resources,697 such as the
Fish Stocks Agreement. States that are Party to the Compliance Agreement must
first be satisfied that they are able to effectively exercise their responsibilities as
per the Agreement before authorising vessels to fish on the high seas.698
This section has illustrated a clear overarching duty within the international policy
framework to prevent pollution of the marine environment by derelict fishing gear.
The primary measure that would qualify this duty is an explicit ban on the
disposal at sea of fishing gear. The obligation for States to adopt such a ban is
analysed within the international and regional policy framework, as well as the
promotion of such a duty in the relevant voluntary measures. Section 4.6 also
analyses the supporting measures identified that enable a global ban on the
disposal of fishing gear at sea.
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4.6

Primary Measures to Prevent Derelict Fishing Gear

Cost-benefit modelling has shown that management responses that aim to prevent
the occurrence of derelict fishing gear are more cost effective than curative
measures such as gear retrieval.699 Most calculations tend to factor in the cost of
retrieval and not the loss of income for marine industries or the cost of repairs to
damaged equipment and infrastructure. The long-term impacts on population
levels are also difficult to determine.
Mandating a prohibition on the deliberate disposal of unwanted fishing gear into
the oceans is the first step toward preventing this pollutant. The circumstances
that lead to avoidable loss or deliberate abandonment of gear at sea must also be
considered and regulated. This section identifies five primary measures that are
expected to contribute to the reduction in the occurrence of derelict fishing gear
and examines the requirements within the legal and policy frameworks at the
international and regional levels to implement these measures. The measures are
1) explicitly prohibiting the discharge or dumping of fishing gear at sea, 2)
provision of adequate port reception facilities, 3) marking of fishing gear to
enable identification of the owner, 4) recovery, recording and reporting of derelict
fishing gear, and 5) the right to inspect vessels and official documentation to
establish compliance with marking, recording and reporting requirements.
In the following subsections, the five measures outlined above form the criteria
for this research to evaluate the efficacy of the international instruments in
establishing a comprehensively layered framework to prevent derelict fishing
gear. Relevant regional instruments, as well as those of the fishing sector, are also
evaluated. National legislation of individual States, however, is beyond the scope
of this research.

4.6.1 Disposal at Sea of Fishing Gear
A number of measures can lead to the prevention of derelict fishing gear. These
include spatial management plans within fisheries to prevent gear conflict, area
699
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restrictions to prevent snagging and the selection of appropriate gear to suit
physical conditions. More specific to the issue is a clear prohibition on the
deliberate disposal or dumping of fishing gear directly into the marine
environment. This section provides a review of the current framework for the
inclusion of an explicit duty for States to prohibit such intentional activities.

4.6.1.1 Binding International and Regional Measures
Derelict fishing gear can result from the normal operations of a fishing vessel
when gear, including smaller repair remnants, may be abandoned, lost or
otherwise discarded. End-of-life fishing gear can also be deliberately dumped into
the ocean as part of solid waste collected on land. The Law of the Sea Convention
provides a broad obligation for all States to make their best effort to “minimize to
the fullest possible extent” any intentional and unintentional discharges from
vessels. 700 The Convention differentiates between these two sources 701 and
provides explicitly for intentional discharges, or dumping. States must also adopt
legislation that would prevent unwanted fishing gear that is returned to shore from
being deliberately dumped in the ocean as part of terrestrial solid waste
management procedures. 702 This duty is further elaborated in the London
Dumping Convention. In contrast, the operational discharge of fishing gear is
implied in the general duty to prevent all pollution from vessels.703 This duty is,
however, regulated in more detail under MARPOL Annex V.
The Law of the Sea Convention sets the legal foundation for flag, coastal and port
States to prevent vessels under their jurisdiction from deliberately dumping end-
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of-life fishing gear in any maritime zone.704 As mentioned, the London Dumping
Convention explicitly prohibits the dumping of fishing gear705 that has entered the
waste stream. This ban must be applied and enforced by port States with regard to
the loading of end-of-life fishing gear at their ports or in their territorial sea if the
intention is to dump such wastes at sea.706 These obligations apply to States
irrespective of whether they are Party to the London Dumping Convention or not.
All States are also obligated by the Law of the Sea Convention to enforce this
ban.707 Thus all maritime zones are protected by international policy against
intentional dumping of synthetic fishing gear708 where the main purpose of the
vessel’s journey is the disposal of this waste at sea.
By requiring flag States to adopt legislation that has the same effect as “generally
accepted international rules and standards,” the Law of the Sea Convention
creates an implied duty to comply with MARPOL Annex V. All States must
therefore prohibit the operational discharge of unwanted fishing gear into all
maritime zones from vessels under their jurisdiction, subject to the exemptions
provided for in Annex V. The specific inclusion of fishing gear in MARPOL
Annex V regulations closes the gap within the Fish Stocks Agreement that lacks a
duty to prohibit the discharge of fishing gear 709 and only applies to vessels
harvesting particular fish stocks.
At the regional level, the binding instruments of the Regional Seas Programme
place little emphasis on the reduction of derelict fishing gear specifically. Most
provide an obligation to prevent general waste that would imply regulation of
synthetic fishing gear. Although the above section illustrates the comprehensive
global coverage provided by the current framework, the duty to prevent dumping
or operational discharge of synthetic fishing gear can be strengthened by inclusion
in regional binding instruments.
704
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The regions that include a prohibition on dumping and discharge of fishing gear
are the binding instruments of the Antarctic, Baltic and Mediterranean Seas. The
Protocol on Environmental Protection to the Antarctic Treaty (The Madrid
Protocol) adopted obligations similar to those specified in MARPOL Annex V.
The disposal into the sea of all plastics, including but not limited to synthetic
ropes, synthetic fishing nets, and plastic garbage bags, is prohibited.710 If mixed
garbage contains plastic, it is to be treated as all plastic.711 Similarly, the Helsinki
Convention for the Baltic Sea 712 obligates Parties to apply all provisions of
MARPOL Annex V, with the exception of sewage waste.713 The Mediterranean
Convention provides a broad mandate requiring Contracting Parties to “take all
measures” to prevent discharges from ships as provided for in generally
recognised international law.714 The region is therefore subject to the prohibitions
of the London Dumping Convention and Annex V of MARPOL 73/78. The
Mediterranean Plan of Action for Marine Litter gives effect to Article 15 of the
Protocol to prevent marine pollution from land-based sources715 within the region,
but provides only for those services on land that support the reduction of derelict
fishing gear.716
No specific reference is made to the disposal of fishing gear at sea in any of the
remaining binding instruments of the Regional Seas Programme. Reference is
made to a duty to control the release of persistent or synthetic “materials which
may float, sink or remain in suspension” in the Conventions and Protocols of the
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North East Atlantic (OSPAR) 717 and the Black Sea. 718 Such a description
encompasses abandoned, lost or otherwise discarded fishing gear,719 inferring a
duty to regulate but not necessarily prohibit the discharge thereof.
The fishing sector has a mandate that is more particular to the regulation of
activities that may result in operational discharges of fishing gear. Yet the duty of
States to prohibit the disposal of fishing gear is poorly represented in the binding
agreements of RFMOs. Many of these use terminology that does not encompass
all the impacts of derelict fishing gear, thereby weakening the effectiveness of the
instrument in preventing pollution by synthetic fishing gear. Catch by lost or
abandoned gear is also referred to as “ghost fishing” and would apply only to the
mortality of marine creatures trapped in such gear. A 2015 report by National
Oceanic and Atmospheric Administration (NOAA) suggested that the term “ghost
fishing” might only be strictly applied if the organism entering the derelict fishing
gear actually dies.720 Use of the terms “ghost fishing” and “catch by abandoned or
lost fishing gear” would therefore limit the scope of enforcement to situations
where death has resulted and would exclude other impacts such as habitat
destruction, ingestion, dismemberment, entanglement from gear washed up on
land and navigational hazards. The voluntary FAO Guidelines on bycatch
management and reduction721 request States and RFMOs to consider measures to
address the impacts of ghost fishing.722 The voluntary Code of Conduct takes a
source-reduction approach in promoting operational methods that minimise the
loss of fishing gear.723
The South Pacific Regional Fisheries Management Organisation (SPRFMO),724
the Inter-American Tropical Tuna Commission (ICCAT)725 and the Western and
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Central Pacific Fisheries Commission (WCPFC) oblige members to adopt
measures to minimise catch by lost or abandoned gear,726 as do the Fish Stocks
Agreement727 and the voluntary Code of Conduct.728 The South East Atlantic
Fisheries Organisation (SEAFO) mandates that no vessel shall deliberately
abandon fishing gear unless for reasons of safety, particularly the safety of life on
board and that of the vessel.729 The Convention for the South Pacific Ocean
provides a broader mandate, requiring member States to minimise catch by lost or
abandoned gear and impacts on other species and marine ecosystems.730
When making recommendations, the Commission for the Convention for the
North-East Atlantic Fisheries is required to adopt conservation and management
measures that address the need to minimise the harmful impacts of fishing
activities on living marine resources and marine ecosystems and take due account
of the need to conserve marine biological diversity.731 Contracting Parties to the
Southern Indian Ocean Agreement732 are also required to protect biodiversity of
the marine environment733 and take account of the need to minimise the harmful
impacts fishing activities may have on the marine environment. 734 Generally
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recommended international minimum standards for the responsible conduct of
fishing operations are also to be adopted at the meeting of the Parties.735 Such
international minimum standards would include, at a minimum, the duty to
minimise catch by lost or abandoned gear as per the Fish Stocks Agreement.
The Antarctic region is a pristine environment where options for curative
measures are limited by the remoteness of the area. Preventative measures are
therefore particularly important in this region. Despite a prohibition on dumping
or discharging garbage736 by vessels fishing south of 60°S in the Southern Ocean
and flying the flag of States that are Party to the Convention for the Conservation
of Antarctic Marine Living Resources (CAMLR Convention),737 no definition of
garbage is provided in the Conservation Measure. However, it is reasonable to
assume this includes unwanted fishing gear and any remnants thereof.
The Mediterranean Sea is another region where regulations preventing derelict
fishing gear do not require an explicit prohibition on the discharge of synthetic
fishing gear. The General Fisheries Commission for the Mediterranean (GFCM)
recognizes that there may be unaccounted catches of cetaceans from ghost fishing,
calling only for improved understanding of the issue in order to implement
measures to mitigate such adverse effects.738 No binding measures have yet been
established to this effect. The EU Directive on Habitats requires Member States to
ensure cetaceans and other species listed under Annex IV(a) do not fall prey to
incidental capture and killing, but this is only required if the negative impact on
the species as a whole is significant and such efforts are only required if
monitoring indicates such an impact. 739 This Article may be interpreted as
inferring the impacts resulting from derelict fishing gear.
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4.6.1.2 Voluntary International and Regional Measures
Guidelines and codes of conduct are not enforceable but States are expected,
where applicable, to adopt enforceable standards within their jurisdictions that
meet the guidelines and regulate applicable activities. The voluntary instruments
applicable to prevention of derelict fishing gear are the Guidelines for
implementing Annex V, the FAO Code of Conduct and the Honolulu Strategy.
MARPOL Annex V recognizes that the issue of derelict fishing gear is not
restricted to whole gear. The definition of fishing gear includes “any physical
device or part thereof.”740 The Guidelines for implementing Annex V expand this
by recommending that remnants of synthetic fishing nets and line scraps
generated by the repair or operation of fishing gear be collected in such a way that
their loss overboard is prevented.741
Like the Fish Stocks Agreement, the FAO Code of Conduct requires participating
States to minimise catch by derelict fishing gear, but does not suggest specifically
banning the deliberate disposal of such gear into the marine environment. The
FAO Guidelines for Fishing Operations,742 on the other hand, suggest that States
make it a national offence to deliberately discard or dump any fishing gear or
piece thereof into the aquatic environment.743 At the same time, the Code of
Conduct does encourage the adoption of national laws and regulations based on
MARPOL 73/78 744 and the Compliance Agreement. 745 The crew of fishing
vessels should be conversant with shipboard procedures for the handling and
storage of garbage so as to ensure MARPOL discharge limits are not exceeded.746
For synthetic fishing gear, these limits are zero, subject to exceptions. All States
should adopt measures to ensure only those vessels that conform to international
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law while on the high seas, or domestic legislation within areas of national
jurisdiction, are given authorisation to fish. 747 Environmentally safe fishing
practices are also promoted, including minimising waste, the catch of non-target
species and any impacts on associated or dependent species.748
The Honolulu Strategy provides a broader range of approaches to tackle the issue.
Improvements in waste minimisation, waste storage and disposal at port reception
facilities are acknowledged to reduce the incidents of ocean dumping.749 Industry
best management practices (BMP) should also be developed and effectively
implemented to reduce accidental loss of fishing gear at sea. These BMPs include
fishing gear design, deployment, handling and maintenance.750 All these should be
underpinned by the development of domestic legislation and policies that
implement MARPOL Annex V with a goal of zero discharge of plastics into the
ocean.751
At a regional level, the 2010-2014 strategy of the Pacific Region Environment
Programme (SPREP) promotes a reduction in the disposal of fishing gear at
sea,752 as does the Southeast Pacific Action Plan on Marine Litter. The latter
proposes accomplishing this through actions at the national level, including
programmes to promote disposal of fishing gear, the possibility of mechanisms to
identify gear and incorporation of legislation to penalise abandonment of gear at
sea.753 Less specific to a ban on disposal, the Black Sea action plan of 2009 set a
mid-term target with a medium priority of minimising ghost fishing caused by
discarded, abandoned or lost fixed and floating nets.754
The softer approach of education is promoted in the Wider Caribbean, the
Northwest Pacific and the Baltic regions. The Action Plan for the former region
747
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recognises that specialised educational programs for subsistence and commercial
fishers are needed to help address derelict fishing gear and equipment issues
related to wildlife entanglements and habitat damage.755 The Northwest Pacific
Action Plan encourages reducing to a minimum the effects of ghost fishing from
lost or abandoned fishing gear through education and awareness programmes, as
well as the development of fishing methods that minimise loss of gear.756 The
Baltic Action Plan also aims to raise public awareness of the negative
environmental and economic effects of “ghost fishing” by lost or discarded
fishing gear.757
The Commission for the Conservation of Southern Bluefin Tuna (CCSBT)
includes a non-binding measure for all Members and Cooperating Non-Members
to comply with all current binding and recommendatory measures, as adopted by
the IOTC, WCPFC and ICCAT when fishing in the corresponding Convention
areas. This is irrespective of whether they are a member of the relevant
organisation and only applies to measures aimed at the protection of ecologically
related species from fishing activities.758 After a performance review, the 2011
Action Plan of the CCSBT recommended that measures to minimise pollution or
catch by lost and abandoned fishing gear be adopted and implemented.759
This section has reviewed the current framework at the international and regional
level For the inclusion of provisions that prohibit the intentional and operational
disposal of fishing gear at sea. The voluntary framework was also reviewed for
these inclusions. The gaps identified in this analysis and the suggestions for
closing these gaps are presented in section 4.7.3 below.
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4.6.2 Provision of Port Reception Facilities
Fishing gear that is abandoned or discarded is directly attributable to crew
behaviour, requiring measures and incentives specifically designed to encourage
responsible disposal at port reception facilities. 760 The provision of readily
available port reception facilities with adequate infrastructure to allow for the
discharge of both large and small components of fishing gear is an essential tool
in reducing the occurrence of derelict fishing gear. At the same time, the
collection of a reasonable fee for the use of such facilities is also key to
discouraging fishermen from illegally disposing of unwanted gear at sea in order
to avoid these fees.
As part of the Strategies for the management of marine litter, a 2009 UNEP report
suggested port reception facilities for handling ship-generated wastes and
old/damaged fishing nets be improved.761 In May that same year, the MARPOL
Special Area762 came into effect for the Mediterranean after the MEPC received
notification that respective ports were able to provide adequate reception facilities
for garbage. Later that year, a UNEP assessment found that vessel operators in the
Mediterranean had followed legislative requirements to separate solid wastes
according to their on-board waste management plans, but had found practices on
shore were inefficient and downstream management of waste was questionable.763
The revised MARPOL Annex V regulations entered into force on 1 January 2013.
The discharge of plastic garbage anywhere in the oceans was banned, which in
turn increases the need for adequate port reception facilities. This section reviews
the binding and voluntary instruments of the current framework for the inclusion
of measures that require the provision of adequate port reception facilities, as well
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as the system of charging for these services. These are two integral components
within the suite of measures to prevent illegal discharges of fishing gear at sea.

4.6.2.1 Binding International and Regional Measures
Recent revisions to MARPOL Annex V764 strengthen the prohibition on deliberate
dumping of all plastic765 by ships anywhere at sea. To facilitate this ban and
enable fishing vessels to comply, port States that are Party to Annex V are also
obligated to provide adequate waste reception facilities for the disposal of all
types of garbage at ports, including fishing gear.766 No technical requirements for
these facilities, such as type or capacity, are provided. The Marine Environment
Protection Committee (MEPC) of the IMO does provide some guidelines. It was
agreed at the 43rd session of the MEPC that "to achieve adequacy the port should
have regard to the operational needs of users and provide reception facilities for
the types and quantities of wastes from ships normally using the port.”
With this understanding, the MEPC further agreed that adequate facilities are
defined as 1) those which mariners use, 2) that fully meet the needs of the ships
regularly using the port, 3) that do not provide mariners with a disincentive to use
them, and 4) that contribute to the improvement of the marine environment. The
Resolution further added that facilities must allow for the ultimate disposal of
ships’ wastes to take place in an environmentally appropriate way,767 thereby
including downstream waste procedures on land in the considerations.
Only three of the Regional Seas Programmes include measures relating to the
provision of or charges for the use of port reception facilities. The Madrid
Protocol for the Antarctic region creates a duty for flag States to ensure that any
vessels engaged in supporting the State’s operations in the Antarctic not only have
sufficient capacity on board to retain any garbage while in the Treaty area, but
that the they have also arranged to discharge such garbage at a reception facility
764
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after leaving the Treaty area.768 The Treaty acknowledges this may place a greater
burden on those Parties adjacent to the Treaty area to provide such reception
facilities and the necessary downstream services. The Treaty therefore requires
Parties to ensure such an unfair burden is not placed on these Parties769 but
provides no suggestions on how this could be resolved.
The Helsinki Convention for the Baltic Sea indirectly requires the provision of
adequate reception facilities by obligating Parties to implement the measures of
MARPOL Annex V.770 The Convention also obliges Parties to develop and apply
requirements for uniform reception facilities within the region,771 including those
required by pleasure craft.772 All garbage and cargo residues are banned from
being dumped in the Baltic Sea, in accordance with MARPOL 73/78
requirements, and must be discharged to port reception facilities before leaving
port.773 Parties to the Protocol Concerning Cooperation in Preventing Pollution
from Ships and, in Cases of Emergency, Combating Pollution of the
Mediterranean Sea are required to provide reception facilities in ports and
terminals that meet the needs of ships, individually or as a region, and explore
ways to provide these facilities at reasonable costs. 774
The deliberate discarding into the ocean of unwanted fishing gear in contravention
of international regulations has been partly attributed to the cost of disposal of
such gear to port reception facilities. This has been recognised in some regions,
leading to the introduction of a no-special-fee system in which charges for waste
disposal are incorporated into the overall cost charged to vessels that voluntarily
make use of general port facilities. The Mediterranean Regional Plan of Action
for Marine Litter requires Contracting Parties to explore and implement by 2017
the options for charging a reasonable cost for the disposal of unwanted fishing
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gear at port reception facilities or, when applicable, employ a no-special-fee
system.775 By 2019, the same system is required for derelict fishing gear removed
from the marine environment776 in support of programs such as “Fishing for
Litter.”777 Both systems, however, are only required “to the extent possible.”
The Mediterranean region is governed by the European Union Marine Strategy
Framework Directive,778 which applies to those EU member States surrounding
the four European marine regions. These marine regions are the Baltic Sea, the
North-east Atlantic Ocean, the Mediterranean Sea and the Black Sea. The
Directive on port reception facilities for ship-generated waste and cargo residues
applies to all ships, including fishing vessels.779 The Directive provides for prior
notification by ships to ports within the EU Community should the use of garbage
reception facilities be required within that port. 780 This requirement of prior
notice, however, does not apply to fishing vessels781 despite some fishing gear
being of significant volume and weight. Vessels calling at a port within the EU
Community must discharge all waste at that port, unless it can be shown that
sufficient dedicated storage is available on board for such waste, including any
additional waste generated before the next port of delivery. Should the intended
next port of call not have adequate facilities, the port State may require the ship to
discharge all waste before departing the port.782 Fishing vessels must contribute to
the costs of port reception facilities, including treatment and disposal of waste,
through the collection of a fee.783
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4.6.2.2 Voluntary International and Regional Measures
The recent G-7 Action Plan promoted further action to maximise the amount of
waste delivered to port reception facilities in compliance with MARPOL Annex V,
adding that such waste must then also be disposed of appropriately. 784 This
recognises that it is not only necessary to encourage fishing vessels to dispose of
end-of-life fishing gear at port facilities, but that the land-based downstream
waste management services also play a role in preventing marine plastic debris.
The Code of Conduct emphasises that port States should provide adequate waste
facilities for disposal of fishing gear.785 No clear guidance is given within the
Code or the FAO technical guidelines on what standards or categories of scale are
appropriate for various size ports or the type of vessels being serviced.
The Honolulu Strategy expands on the type of port reception facilities that may
facilitate reductions in ocean dumping. These are adequate, accessible and
affordable facilities that can receive Annex V wastes in ports, marinas and smallscale harbours, and provide low-cost, convenient reception facilities for damaged
and discarded fishing gear. Facilities should also be integrated into broader
municipal waste management systems.786
At the regional level, the objective of the Action Plan for the South Asian Seas
Region is to minimise the disposal of fishing gear in coasts and at sea.787 The
framework provides plans for the improvement of port reception facilities and
services for garbage collection from the fishing industry. Mandatory obligations
are suggested for all ship-generated waste to be discharged at port without causing
undue delay to the vessel. This should also be supported by national legislation.
Reception facilities should all have the capacity to receive MARPOL Annex V
waste (garbage) at peak load, and use a fee system that incentivises delivery of
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waste to these facilities.788
The Black Sea Action Plan of 2009 set a mid-term target with a medium priority
for the provision of adequate port reception facilities. A harmonised fee/cost
recovery system on ship-generated waste was also targeted.789 The 2010-2014
strategy of the Pacific Region Environment Programme (SPREP) promotes
improved port reception facilities to deal with old/damaged fishing nets.790
The Action Plan for the Wider Caribbean initiated a broad request for the
improvement of port reception facilities in the region to effectively manage shipgenerated waste. 791 The Action Plan of the Northwest Pacific places a high
priority on the provision of adequate port reception facilities. These should cater
for all types of ship-generated waste and cargo residues. The cost of disposal
should be incorporated in general harbour fees so that no special fee for waste
disposal is charged. Local municipalities must also take responsibility for the
correct management and treatment of garbage after disposal at ports “in a manner
of caring for the environment and human health.”792 Market based economic
instruments are also encouraged to incentivise fishermen to remove marine
litter793 and return such waste to port.
The Baltic Action Plan adopted the application of a harmonised no-special-fee
system to ship-generated wastes in the Area, and agreed to enhance the
availability of adequate reception facilities in ports for such waste.
Implementation of these voluntary measures would support the mandatory
requirement of ships to dispose of all garbage to reception facilities before leaving
port while in the Baltic Sea region. The Action Plan also suggests that competitive
distortion be avoided, such as subsidising of waste management fees through
public funds.794 It was also agreed that the no-special-fee system would extend to
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wastes caught in fishing nets and that fishermen should be encouraged to transport
such waste to port reception facilities through appropriate incentives.795
This section has shown that the duty to provide adequate port reception facilities
is global. At a regional level, the requirement is mostly promoted in non-binding
instruments. Standards for charging for the disposal of fishing gear is also not
well represented across all regions and standards for such charges vary. The gaps
identified and suggestions for improvement to the current policy response are
presented in further detail in section 4.7.4 below.

4.6.3 Marking of Fishing Gear
Once gear is lost or abandoned, recovery may be required before ownership can
be established and punitive measures applied where appropriate. Without
markings that identify the owner, it may only be possible to determine the country
of manufacture of the gear. This does not necessarily align with the flag the
responsible vessel is flying at the time the gear is lost or abandoned. Marking of
fishing gear in such a way that enables the owner or vessel that deployed the gear
to be identified facilitates enforcement by authorities, thereby creating a
disincentive to abandon gear at sea.
The marking of fishing gear is mandated in numerous instruments and many
promote markings only to prevent accidental navigational interactions. Where
marking is required for the purpose of designating the extent of fishing gear, the
guidelines usually include positioning of lights on the surface of set gear. These
types of markings do not necessarily enable identification of the vessel or the
owner that set the gear. Although marking of gear to prevent unintentional
damage by other vessels can assist in preventing derelict fishing gear by
accidental severing, this research focuses on the obligation to mark fishing gear
for the purpose of owner identification.
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4.6.3.1 Binding International and Regional Measures
Determining ownership of derelict fishing gear or the fishery a vessel is
associated with ideally requires unique marking in accordance with uniform and
internationally recognisable systems. Although no specific mention is made of the
need for gear marking in the Law of the Sea Convention, coastal States may
impose such conditions when authorising fishing activities within their territorial
seas and EEZs.
Explicit requirements for marking of fishing vessels and fishing gear are included
in the Fish Stocks Agreement. The agreement obliges flag States to mandate
identification in accordance with uniform and internationally recognisable vessel
and gear marking systems.796 This applies to vessels fishing for straddling and
highly migratory fish stocks on the high seas, or the same stocks should their
distribution extend into the EEZ of a coastal State.
A clear obligation to mark fishing gear for the purpose of identification is lacking
in the Conventions and related Protocols of the Regional Seas Programme. The
exception is the 2013 Mediterranean Regional Plan of Action for Marine Litter.
This Plan of Action has a binding target date for member States to explore and
implement by 2017 the concept of gear marking to indicate ownership, but this is
only required “to the extent possible.”797
As to be expected, the requirement to mark fishing gear is better represented
within the instruments of the fishing sector. Such measures are, however, yet to be
implemented by the WCPFC. The General Fisheries Commission for the
Mediterranean recommended in 2013 that the marking of fishing gear be
standardised within the Black Sea798 but measure have yet to be agreed and
adopted.
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The SEAFO799 and the SPRFMO800 require the marking of fishing gear to enable
identification of the owner. Resolution 01/02 Relating to Control of Fishing
Activities within the IOTC requires that marker buoys and similar objects that
float on the surface for the purpose of indicating the location of fixed fishing gear
must be clearly marked at all times with the same markings used to identify the
vessel to which they belong. The same applies to FADs.801 A similar binding
obligation is in place for all fisheries, seasons, gear types and areas within the
(CCAMLR) Convention area of the Antarctic. Thus all floating objects used to
indicate the location of fixed or set fishing gear in the Antarctic region must be
marked with the vessel’s identification markings.802
The binding measures of the North East Atlantic Fisheries Commission (NEAFC)
extend to all gear used by fishing vessels in the North Atlantic region. 803
Markings must be consistent with the 1967 Convention on Conduct of Fishing
operations in the North Atlantic which requires all fishing implements, where
practicable, to be marked so that ownership may be determined.804
The European Commission provides the most detailed regulations regarding the
marking of fishing gear. EU Regulation No 404/2011 contains separate
requirements for the marking and identification of FADs, beams and passive
fishing gear, with detailed rules for the marking of labels, buoys, end marker
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buoys and intermediary buoys.805 These requirements apply to all EU vessels
fishing within and beyond areas of national jurisdiction.
Marking of FADs
In 2015, ICCAT undertook an overview of tuna-based RFMOs and their
implementation of FAD measures within their area of competence. The
requirement to mark FADs for identification varied from an explicit obligation to
a broader requirement for inclusion in FAD management plans.806 The IOTC has
since adopted Resolution 15/08, requiring all artificial FADs to be marked with a
unique identification number from January 2016.807 The Inter-American Tropical
Tuna Commission (IATTC) mandates that Contracting Parties and Cooperating
Non-Contracting Parties shall, by January 2017, require the owners and operators
of their applicable flagged purse-seine fishing vessels to identify all drifting and
anchored FADs deployed or modified by such vessels according to a predefined
identification scheme. 808 The requirement to mark FADs for identification is
implied in the ICCAT region by including FAD identifiers in the data to be
reported when FADs are deployed or reported lost, as well as in the FAD
Management Plans to be submitted annually. 809 The WCPFC required FAD
management plans to be submitted by all members and co-operating members by
July 2014 that include marking and identification of FADs.810
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4.6.3.2 Voluntary International and Regional Measures
The importance of establishing national legislation for the marking of fishing gear
for owner identification is underscored in the FAO Code of Conduct, including
that such markings should take into account uniform and internationally
recognisable systems.811 The FAO Technical Guidelines for Responsible Fisheries
No. 1 suggest implementation of national legislation that requires marking of all
fishing gear, including FADs, to enable identification of ownership.812 This must
apply to all types of fishing gear and to all fisheries813 and be included in the
conditions of an authorisation to fish.814 A clear link must also be provided
between the marking used and the authorisation to fish.815
The FAO Technical Guidelines on the Implementation of the Code of Conduct –
Fishing Operations makes specific mention of FADs in its requirement for owner
identification markings.816 The FAO provides further guidance for national policy
makers in Annex III of these Guidelines, suggesting national legislation should
provide a system for the marking of fishing gear as a condition of authorisation to
fish.817 Unattended gear anchored or left to drift at sea should be marked to
indicate position and range of the gear.818 While these markings are not intended
for identification, they would prevent unintentional damage to nets by passing
vessels, which can result in derelict fishing gear. At the same time, the 1993 FAO
Recommendations for the Marking of Fishing Gear819 do provide for the marking
of fishing gear to determine ownership.
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More recently, the 2001 FAO International Plan of Action to Prevent, Deter and
Eliminate Illegal Unreported and Unregulated Fishing (IPOA-IUU) provides for
the marking of fishing gear according to internationally recognised standards.820
This is again stressed in the FAO Technical Guidelines for Responsible Fisheries
9, Implementation of the International Plan of Action to Prevent Deter and
Eliminate
Guidelines).

Illegal

Unreported

and

Unregulated

Fishing

(IPOA-IUU
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At a regional level, the 2010-2014 strategy of SPREP encourages States to make
access to fishing grounds in their EEZs conditional on operators having unique
marking on all nets and long lines.822 The Northwest Pacific Action Plan also
encourages the marking of gear to enable owner identification.823 The Framework
for Marine Litter Management in the South Asian Seas Region promotes the
marking of all fishing gear, particularly drift nets, to enable recovery if lost at
sea.824
In addition to the fishing sector, the Honolulu Strategy targets the marking of
fishing gear. Goal B of the Strategy suggests fishing nets and aquaculture gear be
marked electronically to enable location and identification if lost at sea.825
This section has illustrated the international recognition of the need to mark
fishing gear to enable owner identification. The requirement is well represented
within regional and sectoral instruments, as well as the voluntary measures of the
fishing sector. The gaps within this framework and suggestions for improvements
are presented in section 4.7.5 below.
Fishing Gear. Victoria, British Columbia, Canada, 14-19 July 1991. FAO Fisheries Report. No.
485. suppl. Rome, FAO (1993).
820
Food and Agriculture Organization of the United Nations (FAO), International Plan of Action
to prevent, deter and eliminate illegal, unreported and unregulated fishing. (2001), paragraph
47(8).
821
FAO Fisheries Department, Implementation of the International Plan of Action to Prevent,
Deter and Eliminate Illegal, Unreported and Unregulated Fishing. FAO Technical Guidelines for
Responsible Fisheries. No. 9 (FAO, Rome, 2002).
822
Asia-Pacific ASA (APASA), above n 752, Marine Litter (PR5).
823
NOWPAP, above n 756.
824
South Asia Co-operative Environment Programme (SACEP), above n 787, Part 2, Section
2.2.4.
825
2011 Honolulu Strategy, Strategy B3.
158

4.6.4 Retrieval, Recording and Reporting of Fishing Gear
The occurrence of derelict fishing gear is reduced by attempts to retrieve gear that
may be lost for any reason. Should retrieval be unsuccessful, recording the
incident and reporting the details to authorities allows appropriate notification to
maritime users of potential navigation hazards and facilitates retrieval efforts.
Recording requirements can include the loss of gear at sea as well as the disposal
of gear at reception facilities. Retrieval, recording and reporting are also important
when derelict fishing gear is encountered that is not owned by the vessel operator.
This section analyses the international and regional framework for inclusion of the
duty to retrieve gear, the requirement to record incidents, encounters and disposal
in official documentation and the requirement to report the necessary information
to authorities.

4.6.4.1 Binding International and Regional Measures
Two requirements of the Law of the Sea Convention overcome the limited
reporting requirements of MARPOL Annex V. Firstly, where pollution is
anticipated to cause damage to the marine environment, or damage actually
occurs, the Law of the Sea Convention requires notification of any States likely to
be affected by the pollution as well as any relevant international organisations.826
Because no threshold of damage is given, this measure can be applied to the
discharge of synthetic fishing gear, which is generally accepted to cause damage
to numerous elements of the marine environment.827 Secondly, all States are
required by the Convention to cooperate in the establishment of international rules
and standards that include prompt notification to coastal States whose coastline or
related interests may be affected by incidents that involve discharges, or even the
probability of discharges.828 All States are required to adopt these international
reporting rules and standards for vessels flying their flag or of their registry.829
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1982 Law of the Sea Convention, Article 198.
See Chapter 2 for impacts on the marine environment from marine plastic debris in general and
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In support of these two provisions, the Law of the Sea Convention requires all
flag States to enforce international rules and standards.830 Coastal States, however,
are afforded discretion in adopting international reporting requirements for
foreign vessels operating in their territorial seas. 831 Coastal States may also
specify information required of foreign fishing vessels while they are operating
within the EEZ of the coastal State.832 Nationals of other States that fish in the
EEZ must comply with these terms and conditions as set by the coastal State.833
As discussed in Chapter Three, the Law of the Sea Convention implies a duty by
coastal States to regulate according to MARPOL Annex V.
MARPOL Annex V exempts the disposal of fishing gear into the sea if the loss is
accidental on the provision that all “reasonable precautions” had been taken to
prevent such loss, or if the marine environment, ship or crew were in danger.834 A
report must be made to the flag State and any coastal State where the discharge
may have occurred. This duty to report, however, only applies to accidental losses
and discharges that present a significant threat to the marine environment or
navigation.835 In contrast, where all reasonable precautions had been made to
prevent the discharge or accidental loss of gear, all incidents must be logged by
fishing vessels, whether in the Garbage Record Book or the official logbook of
the vessel.836 For such unintentional losses, the log entered must include 1) the
location, circumstances of, and the reasons for the discharge or loss, 2) details of
the items discharged or lost, and 3) the reasonable precautions taken to prevent or
minimise such discharge or accidental loss.837
The Fish Stocks Agreement mandates the cooperation of States in assisting to
identity those vessels that have been reported as having engaged in activities that
undermine the effectiveness of subregional, regional or global conservation and
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management measures.838 This would include vessels that have been reported to
intentionally dump fishing gear in contravention of the London Dumping
Convention and any discharges that are not exempt under MARPOL Annex V as
discussed in section 4.6.1.
At a regional level, the NEAFC mandates that any vessel that has lost gear must
attempt retrieval as soon as possible and, failing retrieval, must notify authorities
within 24 hours, giving details that include the time and location. All Contracting
Parties are to regularly attempt retrieval of lost gear.839 The SEAFO System of
Observation, Inspection, Compliance and Enforcement contains similar binding
measures as the NEAFC 840 that obligates vessels to carry equipment for the
retrieval of lost or abandoned fishing gear. However, this applies to fishing
vessels carrying any gear, not just fixed gear as for the NEAFC. In both
instruments, retrieval must be attempted and notification of authorities within 24
hours is required should a vessel either lose their own gear or retrieve gear lost by
another vessel. In contrast to the NEAFC Scheme, no mechanism for
compensation of costs from the owner of the lost gear is provided for in the
SEAFO Scheme.841
In the Antarctic region, the same exemptions apply to lost fishing gear as
provided in MARPOL Annex V. These include accidental loss and if all
reasonable precautions had been taken to prevent the loss,842 or if the safety of the
ship or life of the crew were at risk.843 Garbage record books are required “where
appropriate” 844 and are not required for vessels over 400 gross tons as per
MARPOL Annex V.
ICCAT requires FAD Management Plans that comply with reporting obligations,
but what must be reported is not elaborated on. Reporting procedures for the
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deployment of drifting and anchored FADs only are suggested. 845 IOTC
Management plans are due by 2017 and must include plans for monitoring and
retrieval of lost FADs846 as well as the maintenance by fishing vessels of a “FADlogbook,” in which lost drifting FADs must be logged.847 It is unclear if lost
anchored FADs are also subject to logging in FAD-logbooks. The same
requirements for monitoring, retrieval and reporting of lost FADs apply within the
WCPFC848 area of competence as for the IOTC, but as stated above, not many
FAD Management Plans have been implemented in this region.

4.6.4.2 Voluntary International and Regional Measures
Annex III of the FAO Technical Guidelines for Responsible Fisheries No. 1 states
that national legislation should also include provisions for reporting of fishing
gear lost, abandoned or otherwise discarded.849 This would be in keeping with the
mandatory requirements of MARPOL Annex V to log and report the loss of
fishing gear into the marine environment. The Guidelines provide no exemptions
to these provisions, as does MARPOL Annex V. Any derelict fishing gear found
should also be reported. The Guidelines go beyond the MARPOL Annex V
requirements, suggesting owners should make every effort to retrieve lost or
abandoned gear and where a danger to navigation is created, the authorities and
mariners in the vicinity must be given the details of the gear and last known
position.850 The Honolulu Strategy supplements the provision by encouraging the
standardisation and enforcement of fines for those fishing vessels that do not
maintain the relevant garbage logs.851

845

Recommendation by ICCAT on a Multi-Annual Conservation and Management Program for
Tropical Tunas, (entered into force 3 June 2015)
<https://www.iccat.int/Documents/Recs/compendiopdf-e/2014-01-e.pdf>, Annex 5 Guidelines for
Preparation of FAD Management Plans, paragraph 2(c).
846
2015 IOTC Resolution 15/08, paragraph 10, Annex I, paragraph 2, Annex II, paragraph 2(h).
847
Ibid, paragraph 10, Annex I, paragraph 8(b.vi).
848
2015 WCPFC Conservation and Management Measures, Annex I, paragraph 2, paragraph
8(b.vi), Annex II, paragraph 2(h).
849
FAO Fishing Technology Service, above n 742, Annex III, Part B “Proposed System For The
Marking Of Fishing Gear,” paragraph 2.6.
850
Ibid742, Annex III, Part B “Proposed System For The Marking Of Fishing Gear,” paragraphs
3.9 - 3.11.
851
2011 Honolulu Strategy, Strategy B5.
162

The Code of Conduct requires States to establish management plans for the
deployment of FADs and that, prior to the placement or removal of FADs, the
relevant environmental authorities and those authorities responsible for
maintenance of charts and cartographic records are notified.852 This will enable
the tracking of the number of lost or abandoned FADs and notification of their
last known position to facilitate retrieval.
This section has highlighted the fragmentation within the current international and
regional policy framework for the requirement to report discharged or lost fishing
gear. Accurate and detailed reporting enables notification of hazards, retrieval and
statistics that can inform management processes. The duty to report must be
preceded by a duty to make all efforts to recover fishing gear and be coupled with
the duty for all fishing vessels to log all types of incidents of loss and
abandonment.

4.6.5 Inspection of Fishing Vessels
Effective enforcement of national regulations creates a deterrent for future
violations. The duty to log discharges of fishing gear into the oceans is only
effective if the incident is reported to authorities or if logbooks are inspected. The
duty to mark fishing gear for the purpose of identification requires inspection to
ensure technical standards are adhered to. Inspection of fishing vessels while in
port is the most feasible option compared to the boarding of vessels while at sea.
This section evaluates the rights and duties of States, particularly port States, to
inspect vessels to determine compliance with national, regional and international
conservation measures for the protection of marine ecosystems.

4.6.5.1 Binding International and Regional Measures
Vessels voluntarily in port may be subject to physical investigations by the port
State. The right to investigation is limited under the Law of the Sea Convention to
the examination of documentation that the vessel is required to carry by relevant
international rules and regulations. Further investigation of the vessel is only
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allowed if this documentation is not compliant.853 Such documentation could
include entries in the Garbage Record Book or official logbook that are required
under MARPOL Annex V.854
MARPOL Annex V requires vessels over 400 gross tons to carry a Garbage
Record Book855 in which each incineration or discharge of fishing gear to a port
reception facility 856 is to be promptly recorded. MARPOL Annex V itself
provides for inspection by authorities while a foreign fishing vessel is in port but
only concerning the operational requirements as per the Annex where there is
clear reason to believe the crew are not familiar with the shipboard procedures,
including those relating to the prevention of pollution by garbage.857 The Law of
the Sea Convention supports the development of stricter requirements by port
States as a condition of entry by foreign vessels to their ports or internal waters.858
This includes the harmonising of such requirements at a regional level, should
these requirements be for the purpose of preventing, controlling and reducing
pollution of the marine environment.859
Where subregional or regional fisheries management organisations have been
established, the governance of fishing vessels can be strengthened through the
right to board and inspect. Should an RFMO have adopted measures in
accordance with the Fish Stocks Agreement, member States of the RFMO that are
also party to the Fish Stocks Agreement may conditionally board and inspect
fishing vessels that fly the flag of another State. The other flag State must be party
to the Fish Stocks Agreement and that the boarding and inspection must be for the
purpose of ensuring compliance with the measures that give effect to the Fish
Stocks Agreement. This applies even if the flag State of the fishing vessel is not a

853

1982 Law of the Sea Convention, Article 226(1). Non-compliance includes: (i) there are clear
grounds for believing that the condition of the vessel or its equipment does not correspond
substantially with the particulars of those documents; (ii) the contents of such documents are not
sufficient to confirm or verify a suspected violation; or (iii) the vessel is not carrying valid
certificates and records.
854
2011 Revised MARPOL Annex V, Regulation 10.5.
855
Ibid, Regulation 10(3.3).
856
Ibid, Regulation 10(3.1).
857
Ibid, Regulation 9.
858
2009 Port State Measures Agreement, Article 9.
859
1982 Law of the Sea Convention, Article 211(3).
164

member of the RFMO.860 The prevention of catch by lost or abandoned gear is
one of the measures mandated in the Fish Stocks Agreement and, thus,
inspections of vessel logbooks for entries relating to discharges of fishing gear
into the ocean or port reception facilities as per MARPOL Annex V are justified.
Some RFMOs reinforce the right to inspect fishing vessels, mostly to determine
compliance with permitted fishing gear type. While fishing vessels are voluntarily
in port, the South Indian Ocean Fisheries Agreement (SIOFA) authorises
inspection of fishing gear,861 as do the Conventions of SEAFO,862 SPRFMO, 863
IOTC864 and the WCPFC.865 The NEAFC allows for inspection of fishing gear in
port and at sea,866 as does the SPRFMO.867 The Convention on Conservation and
Management of Pollock Resources in the Central Bering Sea mandates that each
Party must consent to the boarding and inspection of fishing gear for fishing
vessels flying their flag while located in the Convention Area.868
In the Antarctic, the Schedule of Conservation Measures allows for port
inspections, but only for the purpose of determining if the vessel is carrying
Antarctic toothfish.869 Each Contracting Party must also investigate any “very
serious marine casualties” involving fishing vessels flying their flag. This includes
a casualty that involves severe damage to the marine environment, which is
defined as discharges of marine pollutants, regardless of quantity, that “produce a
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major deleterious effect upon the environment.”870 No further guidance on what
constitutes a major deleterious effect is given in the Schedule to determine
whether the impacts from derelict fishing gear would qualify as a very serious
marine casualty.
The sectoral instruments discussed in this section provide the right to inspect
fishing vessels to establish if the type of gear used and the marking thereof
conforms to the vessel’s authorisation to fish. It does not provide explicit
authorisation or a duty to inspect fishing gear to establish loss or abandonment or
that the logging and reporting thereof was completed. The European Community,
on the other hand, provides, not only the right, but also the duty for officials to
check in a non-discriminatory manner, the marking of fishing gear at sea, in ports,
during transport and even during processing and marketing of fisheries
products.871 Port States must also ensure inspections are carried out in sufficient
numbers to be effective in ensuring all vessels dispose of all garbage at port
reception facilities unless sufficient space is available on board for the existing
garbage and any garbage generated before the next port of call.872

4.6.5.2 Voluntary International and Regional Measures
The role of port States in enforcing conservation and management measures is
emphasised in the Code of Conduct, underpinning the complementary role they
can play in supporting flag States to ensure vessels under their jurisdiction comply
with the national laws of the coastal State and international law. The Code of
Conduct also encourages Port States to facilitate action against non-compliance
with internationally agreed minimum standards for the prevention of pollution
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from fishing vessels.873 Penalties for violations should be severe enough so as to
be effective and may include the withdrawal of fishing authorisations.874
The Honolulu Strategy suggests inspections of storage facilities on vessels are
conducted to ensure adequate storage is available for solid-waste based on the
amount of garbage that would be generated between ports.875 This would include
storage of end-of-life fishing gear and remnants, although this is not specified.
The Strategy also encourages States to cooperate with ports, the fishing sector,
RFMOs,

Regional

Seas

Organisations,

international

organisations

and

environmental non-government organisations to develop national legislation and
policies that give effect to MARPOL Annex V.876
This section has highlighted the importance of vessel inspections to establish
compliance with the four primary measures discussed in this chapter. Inspections
are an important deterrent for non-compliance. This applies in particular to the
requirement to mark fishing gear for identification and to log any discharges of
fishing gear into the ocean or at port reception facilities. The review here has
shown that the requirement to inspect a vessel’s documentation is limited at the
international level. Sectoral instruments emphasise inspections for the purpose of
fisheries management over pollution prevention.
Section 4.6 has reviewed the binding and voluntary policy framework at the
international and regional level for the inclusion of five primary measures that
support and enable the global prohibition on discharging fishing gear into the sea.
The following section distils this analysis and identifies the gaps in the
international, regional and sectoral instruments in preventing pollution of the
marine environment by synthetic fishing gear. Suggestions are made to amend the
relevant instruments where gaps exist or where clarification is needed to
strengthen the duty to prevent pollution by derelict fishing gear specifically.
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4.7

Towards Eliminating Marine Pollution by Derelict Fishing Gear

Chapter Three showed that the current policy framework provides global coverage
for the prevention of marine pollution from ocean-based sources. This chapter has
expanded on the analysis of Chapter Three and determines that new international
instruments are not required to prevent derelict fishing gear. There are, however,
gaps to be found in the current framework that are particular to preventing the
disposal of synthetic fishing gear into the marine environment. This section is the
final major section of the chapter and consolidates the analysis presented in the
previous sections. Gaps in the framework are identified and suggestions are made
for improvements to the five key measures identified in this chapter. The
appropriate binding and voluntary instruments to be amended are indicated.
Reviewing national legislation of individual States and the enforcement thereof is
beyond the scope of this research, but this is not to suggest that the overall success
of the measures outlined below does not rely on adoption within domestic
legislation and effective enforcement by all States.

4.7.1 Global Scope of International Rules and Regulations
The Law of the Sea Convention makes it clear that all States must adopt national
legislation giving effect to two relevant IMO instruments. These are the London
Dumping Convention and MARPOL 73/78. Less explicit is the duty for all States
to adopt national legislation giving effect to Annex V of the MARPOL 73/78
Convention. Ratification of the Annex remains voluntary for all States, but as
Chapter Three determined, ratification of Annex V by the majority of States puts
the instrument into the category of “generally accepted international rules and
standards established through the competent international organization” as per
Article 211(2) of the Law of the Sea Convention. This creates an implied duty for
flag States to adopt national legislation that gives effect to the Annex. The duty
for coastal States to apply the regulations of Annex V to vessels fishing within
their territorial sea is implied for domestic vessels but not required for foreign
vessels.
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As mentioned in Chapter Three, there are 147 Contracting States to MARPOL
Annex V, representing over 98% of world tonnage. 877 For marine capture
fisheries, the top 18 producer States together totalled 76.2% of the world catch in
2012.878 Of these 18 States, only Myanmar and Thailand are not Contracting
Parties to Annex V. Although this research takes the position that the Law of the
Sea Convention implies a duty by all flag States to adopt national regulations
giving effect to MARPOL Annex V, this may still be subject to interpretation. A
clear outcome of Chapter Three and section 4.6.1 is that MARPOL 73/78 should
be amended879 to make Annex V mandatory for all Members. This would make
adoption of national legislation in accordance with Annex V applicable to all
States with regards to vessels flying their flag or of their registry, as per Article
211(2) of the Law of the Sea Convention. Article 211(4) should also be amended
to replace “may” with “shall,” thereby requiring all coastal States to adopt laws
and regulations in accordance with MARPOL Annex V for foreign vessels in their
territorial sea. This would be in line with the Fish Stocks Agreement that
mandates “the coastal State shall apply” the general principles of Article 5.880

4.7.2 Objectives and Definitions
Section 4.5 and 4.6.1 illustrated that not many sectoral instruments refer
specifically to synthetic fishing gear as a pollutant. MARPOL Annex V includes
synthetic fishing gear and any part thereof in the definition of garbage as well as
the definition of all plastics. The discharge and accidental loss of garbage and
fishing gear are prohibited except under the circumstances outlined in the Annex.
Fishing gear is also specifically mentioned in the London Dumping Convention
and the dumping of any wastes that contain fishing gear in any maritime zone is
clearly prohibited.
The objectives of the relevant multilateral agreements should be broadened to
include all impacts of derelict fishing gear. The prevention of abandoned, lost or
877
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otherwise discarded fishing gear should be defined in the targets. By only
specifying the prevention or reduction in the effects of ghost fishing or catch by
lost or abandoned gear, the target would exclude other documented impacts such
as habitat loss, navigational risks, damage to vessels and infrastructure and the
socio-economic costs borne by coastal communities. The Fish Stocks Agreement
and the Code of Conduct should both broaden the current requirement to
minimise catch by derelict fishing gear to include the reduction of all impacts of
fishing activities.
MARPOL Annex V, the Fish Stocks Agreement, and the Code of Conduct should
include the conditions under which fishing gear encountered at sea can be
considered derelict. This would provide opportunity to establish the duty to
retrieve derelict fishing gear by those who did not deploy it. It would also allow
transportation of retrieved gear that does not conform to the vessel’s authorisation
to fish and add clarity to inspection procedures while vessels are voluntarily in
port.
The ability to enforce penalties for violations would benefit from further guidance
on the conditions that would constitute “all reasonable precautions” taken by a
fishing vessel to prevent the loss of fishing gear, as allowed for in the exemptions
under MARPOL Annex V. New guidelines may include requesting vessel
operators to provide proof that they were in compliance with spatial management
plans, that they had not disregarded forecasts of unfavourable weather where
sufficient notice was given to allow gear retrieval and that designated fishing
zones or navigation routes had not been disregarded. Reasonable precautions
should also include proof that sufficient gear was on board to enable retrieval and
that retrieval was attempted. The IMO Guidelines for implementing Annex V and
the series of FAO Technical Guidelines for Responsible Fisheries would be
appropriate for these inclusions.

4.7.3 Gaps and Improvements for the Control of Fishing Gear Disposal at
Sea
Gaps in Geographic Coverage
170

The Law of the Sea Convention should create the same duty for coastal States to
prevent pollution by foreign vessels while in their territorial sea as it does for the
intentional dumping of waste containing fishing gear. Chapter Three discussed the
gap created by the Law of the Sea Convention by not including an explicit
requirement of coastal States to adopt measures to prevent pollution by foreign
vessels operating within their territorial seas. Therefore, unless a coastal State has
ratified MARPOL Annex V, States do not need to prohibit foreign fishing vessels
from operational discharges of synthetic fishing gear. The Law of the Sea
Convention assigns this duty at all times to the flag State.
The Law of the Sea Convention should establish a clear global standard for all
States to prohibit operational discharge in all maritime zones of all forms of
fishing gear from all fishing vessels operating under their jurisdiction. This can be
achieved by amending Article 211(4) to replace the term “may” with “shall,” as is
mandated in Article 211(2) and Article 210(1). Article 211(4) should meet the
standard of Article 210(6) by mandating that the national laws adopted must be no
less effective than global rules and standards.

Improvements Regarding Definition of Fishing Gear
Establishing a global duty for all States to adopt standards that give effect to
MARPOL Annex V can be made more effective by clarifying the definition of
garbage and further defining the conditions that constitute an exemption to the
ban on discharging synthetic fishing gear. It is acknowledged that damaged
sections of fishing gear are discharged at sea881 in contravention of MARPOL
Annex V. This is despite the 2012 IMO Guidelines for implementing Annex V
clearly stating that “line scraps generated by the repair or operation of fishing
gear” are included in the discharge ban imposed by MARPOL Annex V.882
Adoption of these guidelines is, however, voluntary. The definition of fishing gear
within Annex V includes “parts thereof” but should be extended to include “line
scraps generated by the repair or operation of fishing gear” as per the Guidelines.
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Annex I of the London Dumping Convention must be amended to remove any
vagueness on the types of plastics that may not be dumped. The category of
“persistent plastics and other persistent synthetic materials” gives netting and
ropes as an example of such waste, but infers that these must float or remain in
suspension in the sea in such a way that they interfere materially with fishing,
navigation or other legitimate uses of the sea. This excludes plastics of a higher
density than seawater that may sink and remain on the seabed. Some impacts are
also excluded such as habitat destruction. This category of waste in Annex I of the
London Dumping Convention should be expanded to clarify that any waste
containing any sections or type of synthetic fishing gear is included in the ban on
dumping at sea.
Improving Interpretation of the Exemptions under MARPOL Annex V
Should fishing gear become derelict for any reason, such as bad weather or
accidental severing by another vessel, it may be categorised as an exemption
under MARPOL Annex V due to “accidental loss.” Whether “all reasonable
precautions” were taken may require further interpretation of the relevant
international, regional and national regulations. MARPOL Annex V, the
Guidelines for the implementation of Annex V, the Fish Stocks Agreement and
the Code of Conduct provide no clear guidance regarding the conditions to be
considered. The Fish Stocks Agreement promotes the precautionary approach,
which should be applied when evaluating the precautions that fishing vessels can
take to prevent accidental losses. Should it be clear that gear was lost because
fishing activities were in contravention of more general fisheries regulations, such
as those regulating overcapacity or permitted areas and species, or that gear was
deployed despite unfavourable conditions being widely forecast, it may be
arguable that all reasonable precautions were not taken by the operator. The
conditions of accidental loss should be restricted so as to exclude contravention of
general fisheries management measures that may have prevented such loss were
they complied with, as well as non-adherence with published advice on fishing
conditions. The appropriate instrument to amend would be the FAO Code of
Conduct, which is global in scope and is directed at members as well as nonmembers of the FAO.
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Improvements to Prevent Intentional Non-retrieval of FADs
MARPOL Annex V should explicitly include such situations that constitute an
abandonment of fishing gear left unattended for any period at sea when it is no
longer intended to retrieve this gear. Section 4.4 discussed the considerations
necessary for determining when fishing gear can be legally considered derelict.
Like some forms of operational fishing gear, FADs are purposefully released into
the environment with the intention of retrieval at a later time. Once the vessel
operator no longer intends to retrieve the FAD, it should clearly represent an
illegal disposal under the current framework. 883 The MARPOL Annex V
Guidelines specifically exclude FADs by stating that “fishing gear that is released
into the water with the intention for later retrieval, such as fish aggregating
devices (FADs), traps and static nets, should not be considered garbage or
accidental loss in the context of Annex V.”884
The Law of the Sea Convention provides no further clarity on these situations.
The Convention includes the deliberate disposal of “man-made structures” in its
definition of dumping.885 It can therefore be argued that this Convention requires
States to adopt legislation that prevents the abandonment of previously deployed
fishing gear at sea as per Article 210(1). This, however, would require proof that
the sole purpose of the vessel’s voyage was to dispose of the FAD. The Law of
the Sea Convention also bans the placement of matter for a purpose other than the
mere disposal thereof if such placement is contrary to the aims of the
Convention.886 The act of deploying fishing gear not attached to or attended to by
a vessel is not contrary to the aims of the Convention unless there is no intention
at the time of deployment to later retrieve such gear.
The Law of the Sea Convention and MARPOL Annex V should provide clarity on
these situations. An example can be taken from the IOTC. France (Territories)
proposed a ban on the abandonment of synthetic drifting FADs within the IOTC
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area. Abandonment of a FAD was defined as “to leave at sea, after any interaction
with it, the drifting structure without an active tracking beacon.”887 This proposal
was never adopted.888
Improvements to Clarify Definition of Innocent Passage
The Law of the Sea Convention should be strengthened to include any disposal of
synthetic fishing gear in activities that do not constitute innocent passage. The
laws and regulations that a Coastal State elects to adopt must not hamper foreign
fishing vessels wishing to exercise their right of innocent passage when transiting
through the territorial seas of the coastal State.889 The Convention defines the
meaning of innocent passage as that which is 1) in conformity with other rules of
international law and 2) where foreign vessels do not engage in fishing activities
while in the territorial sea of another coastal State, or 3) where foreign vessels do
not engage in any act of wilful and serious pollution in contravention of the
Convention.890
Innocent passage therefore does not include the release of fishing gear for the
purpose of fishing. The release of remnants or line scraps may not be regarded as
a fishing activity and would not be considered an act of serious pollution. It is,
however, in contravention of MARPOL Annex V and innocent passage must take
place in conformity with other rules of international law. The Law of the Sea
Convention should be strengthened to include any act of pollution on the part of
foreign vessels as an act in contravention of innocent passage by amending the
definitive list of activities in Article 19(2).
The suggestions presented in this section will improve the current framework with
respect to prohibiting the disposal of fishing gear at sea. The conditions under
which fishing gear can be considered abandoned must be clarified, particularly for
passive gear. Definitions can be modified to prevent unintended interpretations.

887

Indian Ocean Tuna Commission (IOTC) Secretariat, above n 673.
Balderson, S. D. and Martin, L. E. C., Environmental impacts and causation of ‘beached’
Drifting Fish Aggregating Devices around Seychelles Islands: a preliminary report on data
collected by Island Conservation Society (IOTC–2015–WPEB11–39) (2015).
889
1982 Law of the Sea Convention, Article 211(4).
890
Ibid, Article 19.
888

174

This is especially important for the Law of the Sea Convention and MARPOL
Annex V, which together create a global framework to prevent pollution of the
marine environment by synthetic fishing gear.

4.7.4 Gaps and Improvements for the Provision of Adequate Port Reception
Facilities
Effective implementation of MARPOL objectives and regulations relies heavily
on the provision of adequate port reception facilities at reasonable costs, placing a
significant financial burden on port States. Unreasonably high costs for the
services provided are not the only deterrents for using reception facilities at ports.
Logistical issues such as poor location, complicated procedures and restricted
availability of services are also factors affecting the choices made by fishing
vessel operators.891
Improvements to Discharging at Port
MARPOL Annex V mandates that adequate port reception facilities must be
provided by States, but does not establish a duty for vessels to discharge garbage
when in port. At a minimum, this Annex must mandate disposal at the first port
that has the necessary facilities for the type of waste on board. Examples can be
taken from the regional arrangements in the Baltic and Antarctic regions and the
EU Community. The Baltic region requires vessels to dispose of all waste at each
port, whereas the EU Directive exempts vessels that can prove they have adequate
facilities to store their waste and have an arrangement to offload that waste at the
next port of call. This is similar to regulations in the Antarctic region.
The stricter regulations within the Baltic region to discharge at ports would
require all ports to have adequate facilities to handle all forms of waste for the
general type of ships visiting the region. This places a substantial financial burden
on port States, as recognised by the Madrid Treaty for the Antarctic Region.
Exemptions and alternate arrangements are appropriate in regions where
891
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economic or logistical limitations exist.
Improvements to Regional Arrangements
Special consideration must be given to developing States, as provided for in the
Law of the Sea Convention, 892 the Fish Stocks Agreement, 893 the Code of
Conduct,

894

Agreement.

the Compliance Agreement
896

895

and the Port State Measures

Existing frameworks are unclear as to what level of

implementation can be expected from developing states. The Law of the Sea
Convention requires States to take all measures necessary to control and prevent
pollution, but accepts efforts to the “best practicable means at their disposal and in
accordance with their capabilities.” This has practical implications for regions that
have coastal States of varying economic development. An example is the Arafura
and Timor Seas. Australia borders the sea to the south and has a developed
economy. Other States bordering these seas are the developing States of
Indonesia, Papua New Guinea and Timor Leste. Regional Reception Facilities
would assist in meeting mandated minimum standards for adequate waste
facilities, inspections and enforcement.
The IMO Resolution for development of Regional Ships Waste Reception Centre
(RSWRC) should be extended beyond Small Island Developing States (SIDS) to
semi-enclosed seas and other appropriate areas. Regional waste reception facilities
were suggested in the 2007 Framework for Marine Litter Management in the
South Asian Seas Region. Smaller ports may not have the capacity to dispose of
bulky and heavy nets, and in some cases these are sent to landfill, the least
desirable destination. As an example, the EU Directive on Port Reception
Facilities provides for the development of regional waste reception and handling
plans for reasons of efficiency.897
The applicable geographic regions for the development of Regional Reception
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Facilities Plans that may incorporate Regional Ships Waste Reception Centres
should also be extended, at a minimum, to those defined in the Law of the Sea
Convention898 as semi-enclosed seas.899 Provisions within the Law of the Sea
Convention and the Fish Stocks Agreement900 would support this. Resolution
MEPC.221(63) was adopted in 2012 in recognition that the burden of providing
adequate reception facilities was a barrier to the ratification of Annex V. As per
the Resolution, the majority of States participating in a Regional Reception
Facilities Plan must be SIDS901 because of the challenges that are unique to SIDS.
These include a lack of suitable areas for landfills, reefs preventing access by
larger waste collection vessels and distance between islands.902
The Resolution also recognizes that “damaged or otherwise decommissioned
fishing gear can be bulky and contaminated with target and non-target species,
including invasive aquatic species and fouling organisms.903 Regional Reception
Facilities Plans are therefore appropriate, particularly in areas of high fishing
pressure, for the non-standard separation and downstream disposal requirements
of fishing gear. Such regional arrangements for fishing gear would not, however,
absolve individual States of their obligation to provide adequate reception
facilities for all other forms of waste.
The IMO Guidelines on port waste reception facilities suggest that ports should
ensure “ultimate disposal” is achieved in an environmentally appropriate way.904
Larger regional facilities can provide improved waste sorting services to
determine which gear is suitable for recycling, resale, reuse, composting, or
incineration (with or without energy recovery). Recycling or sale of gear for reuse
can help cover the costs of facilities. An example to use is the NOAA Fishing for
Energy partnership, which provides free disposal of fishing gear retrieved at sea
by the fishing community. Gear is transported to a nearby Energy-from-Waste
898
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facility where a single ton of derelict nets can generate sufficient electricity to
power a home for 25 days.905 Nofir is an organisation that services many areas
within the EU Community, dismantling the plastic components from end-of-life
gear of the fishing and fish farming industries and selling them to recycling
companies.906
Regional centres would provide a convenient location for further research into the
type and sources of derelict gear entering the oceans. Understanding the source
and reasons for gear becoming derelict is vital in managing the impacts of ghost
nets. Competent authorities can be trained for inspecting gear, logbooks, disposal
receipts and processes for loading information into national inventory systems.
Agreed minimum standards would also be easier to maintain across the region.
Improvement to Fee Collection Standards
The calculation of fees charged for the disposal of fishing gear at port reception
facilities must be standardised across regions. MARPOL does not stipulate a fee
or how this is to be applied to vessels making use of these facilities. Unreasonable
charges for use of facilities is listed in the IMO form titled Format for Reporting
Alleged Inadequacies of Port Reception Facilities.907 MARPOL Annex V must
include measures mandating a no-special-fee system applicable to garbage as
defined in the Annex. This is similar to the HELCOM Recommendation 28E/10
for the Baltic Sea Area908 which promotes the inclusion of a fee for reception,
handling and disposal of wastes irrespective of whether wastes are delivered or
not. This Recommendation, however, requires that the built-in fee not be
restricted to any specific type of waste.
This new measure combines with the previously suggested measure to mandate
905
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disposal of waste at the first port that has the necessary facilities for the type of
waste on board. No exemptions for types of vessels should be permitted with
regards the obligation to dispose of garbage or the period of time garbage may be
stored on board. For example, variances within the Baltic region have resulted in
some ports only applying the no-special-fee system to garbage generated since the
last port visited. Exemptions implemented may apply to between 2% and 100% of
vessels per port. The specified volume of garbage accepted can also vary from
0.4m3 to unrestricted amounts.909 Where those who retrieve fishing gear can
clearly show they do not own or did not deploy the gear, no fee should be charged
for disposal. A globally standardised system would simplify procedures in ports
and incentivise compliance with MARPOL Annex V.
Improvements to Reporting of Inadequate Facilities
MARPOL Annex V should be amended to require reporting of facilities that do
not provide sufficient services for the appropriate disposal of garbage, particularly
for sensitive waste such as fouled fishing gear. As mentioned above, the IMO
recognises the non-standard requirements for the ultimate disposal of fishing gear
in some cases. These can include quarantining invasive aquatic species and
cleaning fouling organisms from gear prior to recycling. The MARPOL 73/78
Convention mandates that Parties to the Convention undertake to communicate a
list of reception facilities and their characteristics, 910 but the reporting of
inadequate facilities is not a requirement.
The IMO suggests the Master of a ship should notify the Administration of the
flag State and the competent Authorities in the port State, where possible, should
any difficulties be encountered in discharging waste to reception facilities.911 The
format provided in the Annex for reporting alleged inadequacies contains no
category specific to fishing gear, and only a general category for “Plastic.” The
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same general categorization applies to the online facility.912 There are currently
around 250 cases logged in the Global Integrated Shipping Information System
(GISIS), of which only 84 complaints included insufficient facilities to dispose of
plastic. End-of-life fishing gear can weigh several tons,913 especially if fouled by
marine organisms. Recovered gear may also require more advanced facilities to
the 1-5m3 of compressed plastic reported in the GISIS system, such as the
removal of marine organisms, sand and salt prior to recycling.
The capacity of each port to handle the disposal of large volumes of fishing gear
should be certified and made publicly available by extending the existing online
GISIS system. Facilities available at various ports are listed within the system, but
no information is currently available on which ports accept end-of-life fishing
gear, what types and volumes are accepted and if recycling facilities are
provided.914
The Code of Conduct is the appropriate instrument to include procedural
arrangements for the advance notification of vessel requirements,915 retention of

waste disposal receipts and the requirement to dispose of all end-of-life fishing
gear and repair remnants before leaving port.
Improvements to Incentives for Disposing of Fishing Gear
Policy barriers include quarantine restrictions and mandatory disposal in landfill
for used gear. 916 Some States also classify marine debris recovered from
shorelines and oceans as “special wastes” requiring non-standard treatment, which
can lead to increased disposal costs and higher fees for vessel operators. Derelict
fishing gear retrieved and transported to port has been subject to standard litter
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taxes.917 Barriers such these may be unique to States and must be identified and
removed in order to facilitate preventative and curative measures.
Research has shown fishermen are motivated to bring garbage back to port,
including fishing gear, if adequate reception facilities are available, a recycling
and reward program exists, and environmental education is provided.918 At the
same time, anecdotal evidence suggests that ownership promotes responsible
behaviour. Low-income artisanal fishermen who own their fishing gear place a
high value on their equipment, encouraging recovery and repair over disposal.919
Operators of commercial fishing vessels may not own the gear used on the vessels
they skipper and be less inclined to recover damaged gear920 for disposal at port.
This section has suggested improvements to the existing policy framework to
remove disincentives for operators of fishing vessels to make use of port reception
facilities. The duty for States to provide adequate port reception facilities has been
established, but the measures suggested in this section would create a duty for
operators to make use of these facilities for the disposal of end-of-life fishing
gear, remnants and any other derelict fishing gear recovered from the marine
environment.

4.7.5 Gaps and Improvements for the Requirement to Mark Fishing Gear
The Fish Stocks Agreement 921 and the Code of Conduct 922 are the only
international instruments that call for the marking of fishing gear for the purposes
of identification. The Code of Conduct is global in scope, but is voluntary. The
Fish Stocks Agreement is binding, but only applicable to vessels fishing on the
high seas for particular fish stocks or in EEZs where these stocks are found. Both
instruments place the responsibility on flag States to regulate the marking of
fishing gear. Both instruments, however, have gaps in this requirement that must
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be removed.
The Fish Stocks Agreement requires states to legislate in accordance with uniform
and internationally recognisable gear marking systems, such as the FAO Standard
Specifications for the Marking and Identification of Fishing Vessels.923 At the
same time, the Code of Conduct promotes the marking of fishing gear in
accordance with national legislation in order to enable identification of the owner.
These requirements need only take into account the uniform and internationally
recognisable gear marking systems.924 The FAO standards referred to in both
instruments make no specific mention of the need to mark fishing gear carried on
board or deployed. Both instruments must therefore be amended to include the
minimum standards for marking of fishing gear for the purpose of identification,
or include a requirement for States to legislate in accordance with the 1993 FAO
Recommendations for the Marking of Fishing Gear, as should the FAO Standard
Specifications for the Marking and Identification of Fishing Vessels and the

Compliance Agreement. This would set the minimum standard for RFMOs.
The instruments discussed in this section should be amended to match, at a
minimum, the technical details on marking of fishing gear outlined in Chapter III
of EU Regulation No 404/2011. These standards must apply to all vessels fishing
within and beyond areas of national jurisdiction. Gear used in fish farming
activities must also be included. It may be necessary to vary the technical
standards in accordance with the different size of the fishing gear used in large
and small-scale commercial fisheries, as well as artisanal and subsistence
fishermen. As recommended by the report on marine debris to the International
Whaling Commission, even low-tech gear marking schemes would need to enable
identification of (1) the region in which gear was deployed, (2) the fisheries
within which the gear was operating, and (3) the component of fishing gear it was
originally part of.925
Improvements to the Marking and Tracking of FADs
923
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As part of the duty for all States to adopt laws and regulations to prevent, reduce and
control pollution from vessels, as per Article 211(2) of the Law of the Sea
Convention, all States should make the marking of fishing gear for the purpose of
identification a condition of a vessel’s authorisation to fish. Port States should include
the inspection of such markings as a procedural requirement for voluntary entry into
their port by fishing vessels of all sizes.

Willingness to recover FADs that drift beyond fishing grounds is influenced by
the low cost of FADs compared to the price of fuel, which is estimated to be
higher than the median cost of US$1,000 for satellite tracking buoys.926 Adoption
of binding measures to ensure FADs are marked for identification has been slow
within the tuna purse-seine fisheries. As discussed, the WCPFC requires
management plans to include such requirements, but according to the ICCAT
overview, many of these management plans are yet to be developed within the
region despite a due date of July 2014. The FAO Guidelines for Fishing
Operations recommends all FADs be marked for identification, but this
requirement only comes into force at the beginning of 2016 and 2017 for the
IOTC and IATTC respectively. ICCAT could also make this requirement more
explicit than an inclusion within FAD management plans. The measures for these
four RFMOs apply only to purse seine vessels fishing on FADs for targeted tuna
species within the respective areas of competence, which is mostly on the high
seas. There are therefore many other vessels making use of FADs that are not
governed by these regulations and to which only the general provisions for
marking gear within the voluntary Code of Conduct may apply.
Improving the Legal Status of Fishing Gear at Sea
The conditions under which fishing gear that is encountered at sea may be
regarded as abandoned, lost or otherwise discarded must be further clarified
within the current international rules, regulations and standards. This will provide
a legal basis for allowing any vessel to attempt recovery, irrespective of gear
restrictions imposed by their fishing authorisation. Two policies that may act as
examples are the NEAFC and Timor-Leste’s Decree No. 5/2004 on Fishing. The
926

Gershman, D. et al, Estimating The Use of FADS Around the World. An updated analysis of the
number of fish aggregating devices deployed in the ocean (The Pew Charitable Trusts, 2015).
183

NEAFC mandates that any fixed gear not marked in accordance with the Scheme
of Control and Enforcement may be removed and disposed of by other
Contracting Parties. This right extends to fixed gear that in any other way does not
comply with other Recommendations adopted by the NEAFC and includes any
fish found in the gear.927 In comparison, Timor-Leste’s Decree No. 5/2004 on
Fishing legislates that gears not marked in accordance with regulations shall be
regarded as abandoned and considered the property of the State.928
Declaring the equipment as property of the State may discourage intentional
removal of markings by fishermen that do not own the gear, which may be an
unintended consequence of the NEAFC system. A controlled system of tags
issued by authorities would complement the broad-sweeping provision within the
Decree of Timor-Leste. Crab trap fisheries in parts of the United States were
highlighted in a report to the International Whaling Commission, explaining that
authorities were able to quantify trap loss by tracking applications for replacement
tags. Fishermen were also only allowed to replace 10% of their tags.929 This
would make any gear deployed after the 10% replacement allotment illegal, as it
would not have an official tag. Should gear that is not marked for owner
identification be regulated as abandoned, any fishing vessel would be entitled to
return those traps to shore.

4.7.6 Gaps and Improvements for the Retrieval, Recording and Reporting of
Derelict Fishing Gear
The Law of the Sea Convention obligates flag States to ensure vessels flying their
flag or of their registry carry on board any certificates that are required by
international rules and standards.930 This, however, refers to documentation that
certifies the condition of the vessel and not documentation such as Garbage
Management Plans or Garbage Record Books.
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Improvements for Retrieval of Derelict Fishing Gear
The binding framework is weak in establishing the responsibility for retrieval
processes within and beyond areas of national jurisdiction. An unfair burden of
removal is placed on coastal States in whose waters the gear may be lost or
ultimately be found after drifting across jurisdictional boundaries. MARPOL
Annex V bans the discharge of synthetic fishing gear anywhere at sea, but
establishes no duty to attempt retrieval. Neither is this mandated in the Fish
Stocks Agreement.
The guidelines for implementing MARPOL Annex V encourage vessel operators,
fishermen or other, to recover any derelict fishing gear encountered at sea, storing
it on board until it can be discharged at reception facilities.931 The FAO Technical
Guidelines for Responsible Fisheries 1 suggests that the competent authority
should ensure owners of fishing gear have adequate equipment available for the
recovery of their gear.932
The FAO Guidelines create a further incentive for retrieval, suggesting that where
owners of derelict fishing gear can be identified by markings on the gear, a fee
may be charged to offset the cost of retrieval.933 This has been adopted by the
NEAFC, which mandates that all Contracting Parties are to regularly attempt
retrieval of lost gear and may recover the costs of retrieval from the owner of the
gear should it not have been reported as lost.934 The FAO Guidelines also promote
the inclusion in national legislation of provisions for recovery of lost or
abandoned fishing gear, 935 including that operators must attempt retrieval of
fishing gear they lose and any seafarer who encounters derelict fishing gear must
attempt recovery, if reasonable. This is especially relevant in areas beyond
national jurisdiction where no national authority has the responsibility to recover
derelict gear.
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The Annex V and FAO guidelines should be harmonised with regards the
carrying of adequate equipment to enable recovery of the type of gear authorised
for use and the retrieval of gear that is lost or derelict, irrespective of who the
owner is and in what maritime zone the gear occurs. Compliance with these
guidelines should be made mandatory within the Fish Stocks Agreement and
RFMO instruments and mandated as minimum standards within MARPOL Annex
V.
Improvements to Recording Fishing Gear Incidents
The exemptions within MARPOL Annex V for recording incidents relating to the
loss and disposal of fishing gear must be removed. Fishing vessels over 12m in
length are required to display placards notifying crew of the discharge
regulations,936 including the ban on disposal of plastics and synthetic fishing gear
into the sea. Fishing vessels of 100 gross tons and above must also carry a
Garbage Management Plan that the crew must adhere to. 937 This plan must
provide written procedures for, amongst others, storing, processing and disposing
of garbage. Fishing vessels of 400 gross tons and over are required under
MARPOL regulations to maintain a Garbage Management Plan and a Garbage
Record Book. The disposal of fishing gear at port reception facilities is to be
logged in this Record Book.
In 2012, a total of 3.2 million fishing vessels were estimated to operate in the
marine environment.938 The FAO reports that 1% of these are above 100 gross
tons.939 These vessels are required by MARPOL Annex V to carry a Garbage
Management Plan. Thus, 99% of the world fishing fleet are not required under
MARPOL Annex V to maintain either a Garbage Management Plan or a Garbage
Record Book and do not need to record disposal of end-of-life fishing gear at port
reception facilities. This category of fishing vessels includes coastal, artisanal and
936
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small-scale fisheries, which are the main users of gillnets and pots globally. These
types of fishing gear are reported to contribute significantly to the impacts of
derelict fishing gear. 940 An even smaller minority of the world fishing fleet
consists of vessels over 400 gross tons.941

Figure 1: Size distribution of motorised fishing vessels by region in 2012942

The total global fishing fleet over 100 gross tons was estimated at 64,000
vessels.943 Approximately half of these fishing vessels are registered with China, a
Contracting Party to MARPOL Annex V. As discussed in Chapter Three, of the
top 18 producer States for marine capture fisheries, only Myanmar and Thailand
are not Contracting Parties to MARPOL Annex V.
Amending MARPOL Annex V to require all vessels to record the disposal of
fishing gear at ports and retain receipts would facilitate compliance audits for
vessels under 100 gross tons, as well as regional requirements for vessels to
dispose of all wastes before leaving port. To further strengthen the provision, the
exact amount of waste discarded should be logged. MARPOL Annex V currently
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specifies the entry need only include the estimated amount discharged,944 further
complicating the compliance assessment by authorities.
The FAO Compliance Agreement should be amended to remove the exemption
for application of measures to fishing vessels less than 24 meters.945 Fishing
vessels operating in the marine environment were 70% motorised in 2012, with
2% of these motorised fishing vessels being over 24m in length. This length of
vessel is generally over 100 gross tons,946 which is also the minimum size fishing
vessel are required to maintain a Garbage Management Plan or a Garbage Record
Book under MARPOL Annex V.
Further guidance on the disposal of fishing gear at reception facilities should be
added to the Guidelines for the Development of Garbage Management Plans,947
which provide no information specific to fishing gear. The recording requirements
suggested in this section should be harmonised across the guidelines developed
for implementation of MARPOL Annex V and the FAO Technical Guidelines for
Responsible Fisheries 1. Compliance with these guidelines should be made
mandatory within the Fish Stocks Agreement and RFMO instruments and
mandated as minimum standards within MARPOL Annex V.
Improving the Reporting of Lost or Abandoned Fishing Gear
As discussed in section 4.6.4, the Law of the Sea Convention requires notification
of any States likely to be affected by pollution if such pollution is anticipated to
cause damage to the marine environment, or damage actually occurs.948 This
catchall provision is not sufficiently qualified in MARPOL Annex V or the Fish
Stocks Agreement to ensure appropriate reporting by operators of fishing vessels
that accidentally discharge fishing gear into the sea.
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MARPOL Annex V should qualify the minimum standard for the types and
volume of lost fishing gear that should be reported. The accidental loss of gear
must be reported as per MARPOL Annex V, but only if it poses a significant
threat to the marine environment or navigation. Annex V provides no guidance on
what level of risk should be regarded as significant. Some general considerations
are given by the MEPC in the 2012 Guidelines For The Implementation Of
MARPOL Annex V949 but the interpretation of “significant” is left to the vessel
operator. This has implications on the duty to report the loss of fishing gear.
The Fish Stocks Agreement should include the recording of lost, abandoned or
otherwise discarded fishing gear in the logbook as part of a vessel’s fishing
operations. The details required to be reported under MARPOL Annex V and the
Fish Stocks Agreement should be sufficiently detailed to enable accurate location
and recovery of derelict gear. The examples of lost FAD reporting within the
SEAFO and NEAFC RFMOs could be used as examples. These suggest a noblame approach should fishermen report lost gear to authorities, if reported within
24 hours. However, a no-blame approach may only be appropriate where
operators can demonstrate retrieval efforts were undertaken and that broader
fisheries management practices were adhered to.
The Fish Stocks Agreement obliges flag States to ensure vessels fishing under
their jurisdiction send logbook data on fishing operations to the relevant
authorities.950 This is to be done at sufficiently frequent intervals to meet national
requirements as well as regional and international obligations. Fishing operations
should be clarified to include the suggestions of the FAO Technical Guidelines
for the Responsible Fisheries relating to the recording and reporting of gear
setting and retrieval,951 including FAD deployment.952 States that are party to the
Compliance Agreement would need to implement these conservation and
management measures for vessels flying their flag.
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The CCAMLR undertook a performance review in 2008 for the Antarctic region.
Under the topic of marine pollution, it was agreed to encourage more regular
reporting on discarded and lost fishing gear and that the reporting requirements
for lost gear from commercial fishing operations should be strengthened. The only
outcome of this review, however, was a reminder in 2011 of the requirement for
C2 longline fisheries to report the loss of hooks.953 The requirement to record and
report the loss of any fishing gear should be incorporated into mandatory
measures for the region and extended to include the loss or discharge of all types
of fishing gear under all conditions, particularly synthetic fishing gear.
A single logbook specific to fishing gear was suggested in a 2009 UNEP report.954
This would consolidate the exact quantities (not estimated) of synthetic fishing
gear purchased, those disposed of at port reception facilities and any gear lost at
sea. This is to be supported by mandatory receipts of purchases and disposals.
Fishing gear logbooks should also be a requirement of FAD management plans.
Observer programs could be extended to assist with this process955 but should not
replace obligations of vessel operators 956 to record and report under current
legislation.
This section has concluded that the MARPOL Annex V and FAO guidelines must
be amended to mandate the duty to attempt retrieval and recovery of lost fishing
gear and, within 24 hours, record and report clear information for all situations
regarding lost or abandoned fishing gear in all maritime zones. It is predominantly
the duty of flags States to adopt and enforce such regulations, but coastal States
must also regulate accordingly for all domestic and foreign vessels operating
within areas of national jurisdiction. Compliance with these guidelines should be
made mandatory within the Fish Stocks Agreement and RFMO instruments and
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mandated as minimum standards within MARPOL Annex V. These standards
would then be implied by the “conservation and management measures” referred
to in the Compliance Agreement.

4.7.7 Gaps and Improvements for Vessel Inspections
A 2009 UNEP report suggested that flag States perform audits to compare items
purchased by vessels with the quantities lost, incinerated, dumped at sea or
returned to port for disposal. The report goes further to suggest “Ships Garbage
Record Books required by MARPOL should be linked with orders of goods, and
amended to help track quantities of synthetic fishing gear and other plastic items
and packaging.”957 This provides an opportunity for port authorities to determine
any differences in the volume of operational gear on board compared to volumes
reported at the previous port of call. Any differences should be accounted for by
tallying disposal receipts and records of accidental losses.
Improving Exemptions Based on Vessel Size
MARPOL Annex V should be amended to require vessels of all sizes to log the
volume of fishing gear discharged to reception facilities. As shown in section
4.6.5, the requirement of vessels to record the discharges to reception facilities in
the Garbage Record Book958 applies to a minority of fishing vessels that are over
400 gross tons. Fishing vessels below 400 gross tons are not required to log the
discharge of fishing gear to reception facilities.
MARPOL Annex V may require the recording of disposal of fishing gear at port
facilities for a small category of fishing vessels, as well as the accidental loss of
gear at sea by all fishing vessels, irrespective of size, but no provision is made in
any of the international or regional mandatory instruments for the inspection of
Garbage Record Books or the official logbooks of vessels to inspect such
documents. This is also true for the Antarctic and Baltic regions that require
disposal at ports by vessels while in the area. It is therefore unlikely that any
discrepancies will be found in recording procedures or any verification that

957
958

United Nations Environment Programme (UNEP), above n 96.
2011 Revised MARPOL Annex V, Regulation 10.3.1.
191

estimated amounts are realistic. The FAO Code of Conduct calls for States to
ensure penalties for violations are sufficiently severe so as to deter noncompliance, including withdrawing the authorisation to fish. 959 Penalties are
unlikely to be issued if no inspections are undertaken. MARPOL Annex V and all
binding RFMO agreements should be amended and guidelines updated to ensure
all fishing vessels must record disposal of synthetic fishing gear at port facilities
and obtain a receipt as proof.
The Appendix to Annex V titled Form Of Garbage Record Book should be
amended to require all operators of fishing vessels of all sizes to obtain a receipt
or certificate from the operator of the reception facilities. This requirement should
apply to all fishing vessels, not the minority that are over 400 gross tons that carry
Garbage Record Books. MARPOL Annex V currently requires disposal receipts
to be obtained and kept together with the Garbage Record Book and is thus only
applicable to vessels over 400 gross tons. The Garbage Record Book and
accompanying disposal receipts may be inspected by competent port authorities of
a State which is party to Annex V and while the vessel is in its port.960
Improving Separation of Fishing Gear within Documentation
Examples for official documentation are provided by the IMO, but lack categories
specific to the fishing sector. The IMO Standard Format For The Waste Delivery
Receipt Following A Ship’s Use Of Port Reception Facilities 961 should add a
category for fishing vessels under section 2.4 as a type of vessel instead of falling
under the “other” category. A second category for fishing gear should also be
added in the MARPOL Annex V – Garbage listings in order to differentiate this
waste from “plastic” or “other wastes.” This would match the MARPOL Annex V
guideline Form Of Garbage Record Book.
The inspection and audit process could be further simplified by mandating that
fishing vessels carry a separate logbook detailing the setting, retrieval, disposal,
mending and loss of gear, as suggested in the previous section. The duty of vessel
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operators to record information can be monitored in practice by vessel observer
programs.962 In some RFMOs, observer programs include procedures for garbage
management. Data collection within observer programs should be harmonised
across fisheries and include the loss and abandonment of all types of fishing gear,
repair operations and sorting and disposal procedures of end-of-life fishing gear.
Improving Inventories to Assist Inspections
The auditing of fishing gear would be further facilitated by the implementation of
the UN General Assembly Resolution of 2005, which encourages the creation of
national inventories of net types and other fishing gear.963 A further suggestion
was made in the Honolulu Strategy for an electronic tool to track vessel disposal
of waste at port reception facilities.964 The systems suggested should be extended
to include the quantities of gear currently assigned to each fishing vessel. National
inventories could be linked to port authorities globally and a process agreed for
updating vessel information after each inspection of vessel documentation at a
domestic or foreign port. This could also extend to the recording of identification
markings on fishing gear. Such comprehensive inspections would require the
definition of “undue delay” in MARPOL Annex V to be clarified to ensure that
port inspections are not subject to claims by captains 965 for loss or damage
suffered966 from lengthier inspections of documentation and fishing gear on board
for the purpose of determining unrecorded and unreported loss or abandonment.
The Port State Measures Agreement could strengthen the rights of Parties to
inspect fishing gear on board vessels in their ports for the purpose of verifying
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compliance with relevant conservation and management measures. 967 The
conservation and management measures referred to in the Agreement are defined
as those which “conserve and manage living marine resources that are adopted
and applied consistently with the relevant rules of international law including
those reflected in the Convention.” 968 This would include the Fish Stocks
Agreement, which mandates that fishing gear be marked for identification.
Although the Port State Measures Agreement is aimed at preventing illegal,
unreported and unregulated fishing, not marking fishing gear appropriately can be
regarded as illegal fishing and should therefore be enforced by port States.
The suggestions presented in section 4.7 would strengthen the regulatory
framework to reduce the occurrence of derelict fishing gear. The greatest potential
for control lies with port States to inspect vessels while they are voluntarily in
port. This is also the most cost-effective way969 of enforcing national, regional
and international conservation and management measures, including the
prevention of derelict fishing gear.
4.8

Conclusion

This chapter has reviewed the international and regional framework to determine
the level to which the prevention of derelict fishing gear is represented in both
legally binding and voluntary instruments. Five measures were identified,
underpinned by an explicit overarching requirement to prevent derelict fishing
gear. Relevant instruments were analysed to determine the effectiveness of the
international policy framework in establishing the duty to prohibit disposal of
fishing gear at sea. The duty to implement the four supporting duties to provide
adequate infrastructure, marking of fishing gear for identification, recording and
reporting procedures and inspection of fishing vessels was also analysed.
The ban on intentional dumping of end-of-life synthetic fishing gear into the
oceans is global. The duty to prevent loss or abandonment of gear during normal
fishing operations applies to all States that have vessels fishing on the high seas,
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However, the obligation for States to prevent such pollution by domestic fishing
vessels is weaker within areas of national jurisdiction. The Law of the Sea
Convention implies the requirement for all States to provide adequate port
reception facilities as per MARPOL Annex V. A number of instruments require
marking of fishing gear, but not necessarily for the purpose of gear identification.
Requirements to record the disposal of fishing gear at reception facilities do not
apply to most fishing vessels due to the minimum size of vessels the provision
applies to. Loss of gear is to be recorded by all fishing vessels but the duty to
inspect vessel recordings specific to the loss of fishing gear is lacking in nearly all
instruments. These measures also require strengthening within mandatory
instruments of RFMOs.
This chapter has illustrated the shortcomings in the international and regional
framework and also suggested improvements that may be applied to the
appropriate instruments. Amendments have been suggested for MARPOL Annex
V, the Fish Stocks Agreement, the Compliance Agreement, the Code of Conduct,
RFMO instruments and the relevant guidelines. Implementing the new measures
will require additional resources for improved infrastructure, modifications to
fishing gear, as well as monitoring and enforcement procedures. The feasibility of
a global approach to overcome the issues of insufficient financial resources is
discussed in Chapter Seven.
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Chapter 5: A Case Study of Land-based Sources of Marine
Plastic Debris - General Waste
5.1

Introduction

The vast majority of marine plastic debris is now acknowledged to originate on
land. Much of this pollution is post-consumer waste generated from diffuse
sources. The prevalent flip-flop is used in the case study of this chapter to
represent a common item of post-consumer plastic waste. The entry points for
post-consumer plastic waste into the marine environment would be the same as
for general solid waste. The policy responses for solid waste would therefore
capture plastic waste and the flip-flop. This chapter analyses the international and
regional frameworks for the inclusion of measures that will prevent mismanaged
plastic waste from leaking into the marine environment.
The case study is presented in the same format followed in the previous and
subsequent case studies. In the first section, the impacts specific to post-consumer
waste are summarised. The second section illustrates how the legal principle of
State sovereignty is prioritised within many binding instruments and discusses the
challenge this presents to international efforts to protect and conserve the marine
environment. The policy framework is then reviewed to identify measures that
establish an overarching duty to prevent marine pollution from post-consumer
plastic waste. The primary policy measure that enables compliance with this
overarching duty is identified and analysed, followed by the identification and
analysis of three supporting measures that would strengthen the primary duty to
prevent marine litter.970 Gaps are identified for each measure and improvements
suggested.
The last section presents the major contribution of this chapter. A policy outline is
proposed for a new global agreement to reduce mismanaged waste, thereby
reducing the plastic fraction that can leak into the marine environment. The Waste
Reduction Approach places emphasis on short- to medium-term “end-of-pipe”
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policy responses. The longer-term approach of reducing per-capita consumption
of virgin plastic and establishing a closed-loop lifecycle for plastics are the focus
of Chapter Six. Funding for the necessary infrastructure will be required for both
approaches and the feasibility of a global funding mechanism is therefore
examined in Chapter Seven.
5.2

A Summary of the Problem

The broader issues of post-consumer waste were presented in section 2.7.2 of
Chapter Two. The issues specific to flip-flops are summarised in this section
within the context of the policy analysis. Global production of flip-flops is
difficult to estimate. Brazil is thought to rank third in global production, behind
China and India. In 2011, Brazil produced 819 million pairs, less than the 894
million pairs produced in 2010. Production increased again in 2012 to 834 million
pairs.971 The Bata Shoe Organisation alone produced 41.8 million pairs in 2013.972
Flip-flops are a durable and low-cost form of open-toed footwear, widely worn
today and more commonly in warmer climates. They were originally hand-made
from rubber, fabric or straw but most are now mass-produced from polyurethane.
This polymer type has a plastics identification code of 7 or “other.”973 Many
kerbside recycling programs do not accept number 7 resins, resulting in most
items being dumped in landfill.974 The fate of flip-flops and their potential to
become marine plastic debris is therefore closely linked to solid waste
management systems provided by local governments.
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Flip-flops are one of the most common items found during beach and waterway
clean-ups, especially in the tropics.975 They are durable and buoyant, making them
easily transported by ocean currents and winds. Flip-flops have been found
washed up on shores in northern Norway.976 In some areas, such as Kenya, the
problem of flip-flops littering the beaches has provided feedstock for small
industries where repurposing of washed-up flip-flops provides income for
locals.977

Figure 2: Percentage of flip-flops above and below the Tropic of Capricorn978

Figure 3: Flip-flops as a percentage of total items above and below the Tropic of
Capricorn979
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Data collection on beach cleans is not consistent across all regions, but has been
fairly systematic in Australia over a number of years. Three beach cleans
conducted over consecutive years by the Australian NGO, Tangaroa Blue
Foundation, found a total of 16,270 items classed in the “rubber footwear &
thongs” category (“thongs” is the Australian common term for flip-flops). The
predominant source is thought to likely be from neighbouring Indonesia. The
Indonesian coastline to the north is densely populated, with cheap flip-flop
sandals a common choice of footwear in the year-round tropical conditions. In
contrast, the coastline of northern Australia is sparsely populated and therefore
unlikely to be accountable for all debris of this nature found on local beaches.
Winds, ocean circulations and limited flushing of the Arafura Sea and the Gulf of
Carpentaria980 result in marine debris of all forms concentrating on the Australian
coastline of the Gulf.981

Figure 4: Distribution of flip-flops by state in Australia (gross numbers) 982

This illustrates the transboundary risk general waste, such as flip-flops, can pose
to the marine environment if not managed appropriately at the source, impacting
on States far from the originating discharge. The above example is supported by
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“discarded footwear” listed as one of three items making up 80% of litter items
found on Indonesian coastlines.983
The definition provided in the 2014 Action Plan for marine litter in the North-East
Atlantic includes a number of potential sources applicable to the entry of flipflops into the marine environment. According to the report,
“Marine litter covers any solid material which has been deliberately
discarded, or unintentionally lost on beaches and on shores or at sea,
including materials transported into marine environment from land by
rivers, draining or sewage systems or winds. It includes any persistent,
manufactured or processed solid material. Marine litter originates from
different sea- and land-based sources and is largely based on the
prevailing production and consumption pattern.”984
Solid waste management presents challenges for local governments around the
world, with developing countries assigning 20-50% of municipal budgets to waste
management services. 985 Over half the population in such countries are not
serviced by formal removal services and up to 60% of urban solid waste is not
collected.986 The Ocean Conservancy suggests the lack of a market for many endof-life plastics contributes to 75% of leakage originating from uncollected waste
and a further 25% of leakage originating from within poorly managed waste
management systems, particularly in developing States.987 Inappropriate waste
management, illegal practices and general littering by the public, particularly
within coastal regions, are also activities contributing to the global stock of
marine plastic debris.988
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As this section has highlighted, the management of solid waste varies within
individual States in accordance with their right to determine their own policies for
environmental protection. This right to sovereignty is a principle respected by the
international community, but it also presents challenges for global conservation.
5.3

Global Conservation versus State Sovereignty

A primary interest of the global community is arguably the protection of the
global commons for current and future generations. These global commons are
identified by international law as the atmosphere, high seas, Antarctica and outer
space. 989 Global sustainable development, however, is constrained by the
international recognition of the sovereignty of States, including permanent
sovereignty over natural resources.990 Many multilateral agreements include the
right to sovereignty, such as the 1979 Convention on Long-Range Transboundary
Air Pollution, which states,
“Considering the pertinent provisions of the Declaration of the United
Nations Conference on the Human Environment, and in particular
principle 21, which expresses the common conviction that States have, in
accordance with the Charter of the United Nations and the principles of
international law, the sovereign right to exploit their own resources
pursuant to their own environmental policies, and the responsibility to
ensure that activities within their jurisdiction or control do not cause
damage to the environment of other States or of areas beyond the limits of
national jurisdiction.”991
The same sovereign right is combined with the duty to prevent transboundary
harm in the Law of the Sea Convention,992 the Stockholm Declaration,993 the
London Dumping Convention,994 the Rio Declaration,995 and the Convention on

989

OHCHR, OHRLLS, UNDESA, UNEP, UNFPA, above n 343.
Birnie, P. et al, above n 455, p. 190.
991
Geneva Convention on Long-range Transboundary Air Pollution, opened for signature 13
November 1979, (entered into force 16 March 1983) ('Convention on Long-range Transboundary
Air Pollution') <http://www.unece.org/env/lrtap/lrtap_h1.html>, Preamble.
992
1982 Law of the Sea Convention, Article 192 & 193.
993
Stockholm Declaration, Principle 21.
994
1972 London Dumping Convention, Preamble.
995
Rio Declaration, Principle 2.
990

201

Biological Diversity. 996 In the example of the Convention on Long-Range
Transboundary Air Pollution, the duty to protect areas beyond national
jurisdiction is given equal standing with the sovereign right to exploit national
resources through the use of the word “and” to introduce the responsibility to
ensure transboundary harm is prevented. It may be further argued that in this
example the duty to prevent transboundary harm is not strictly linked to the
activities of exploiting natural resources only. In this Convention, it applies to all
other activities undertaken within the jurisdiction of a State, including those
activities that may lead to pollution of the marine environment by flip-flops.
The Law of the Sea Convention makes a clear differentiation between pollution
resulting from the exploitation of natural resources and those resulting from
general land-based activities. As per Article 193,
“States have the sovereign right to exploit their natural resources
pursuant to their environmental policies and in accordance with their duty
to protect and preserve the marine environment.”997
By including the marine environment generally, the Convention mandates that
States must ensure pollution does not occur in any maritime jurisdiction as a result
of the exploitation by a State of their natural resources.
For pollution by land-based post-consumer waste, Article 192 of the Law of the
Sea Convention is clear on the duty to prevent transboundary harm by providing
that,
“States shall take all measures necessary to ensure that activities under
their jurisdiction or control are so conducted as not to cause damage by
pollution to other States and their environment, and that pollution arising
from incidents or activities under their jurisdiction or control does not
spread beyond the areas where they exercise sovereign rights in
accordance with this
Convention.”998

996

1992 Convention on Biological Diversity, Article 3.
1982 Law of the Sea Convention, Article 193.
998
Ibid, Article 194(2).
997

202

The duty to prevent environmental harm beyond the boundaries of national
jurisdiction appears explicit in the international framework. The duty to prevent
pollution of the marine environment from land-based sources 999 would also
include protection of areas beyond national jurisdiction when read in combination
with Article 194(2). However, the Convention is not explicit in the duty to prevent
pollution from land-based sources of the marine environment within areas of
national jurisdiction. Instead, States are required to adopt national legislation that
take into account the agreed international rules, or take other measures as
necessary to prevent, reduce and control such pollution.1000 Article 194(1) adds
further vagueness to this duty, requiring that States use “the best practical means
at their disposal and in accordance with their capabilities” when taking measures
to prevent pollution of the marine environment from any source.1001
The sovereignty of States therefore takes precedence in the Law of the Sea
Convention over the duty to protect the marine environment within areas of
national jurisdiction. The right to sovereignty, however, does not necessarily infer
the right to pollute within the boundaries of a State. The interests of a State’s
nationals must also be protected and should be a priority of all governments.1002
These interests include the right to a healthy environment, as per the 1972
Stockholm Declaration.1003
The Convention on Biological Diversity overrides the sovereign rights afforded to
States. The Convention stipulates that the rights derived from other international
agreements are not affected unless the exercise of those rights “would cause a
serious damage or threat to biological diversity.”1004 The Convention goes further
to mandate that processes and activities carried out under the jurisdiction or
control of a Sate, within the area of its national jurisdiction or beyond the limits of
national jurisdiction, and regardless of where their effects occur, shall be subject
999
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to the rights of other States.1005 The rights of all States would include the right to
not be polluted by the activities of another State.
This principle of prioritizing the rights of other States as adopted in the
Convention on Biological Diversity is reflected in the Protocol Concerning
Pollution from Land-Based Sources and Activities for the Wider Caribbean. This
Protocol requires Contracting Parties to “fully respect the sovereignty, sovereign
rights and jurisdiction of other States, in accordance with international law.”1006
This would include the right of a State to protect its marine environment from all
sources of pollution.
Protection of the global marine environment is the mixed result of individual
sovereign States prioritizing their own best interests when negotiating and
implementing provisions, even if those provisions are aimed at protecting the
interests of the global community.1007 No strong international mechanism for
disputing transboundary harm to the global commons exists, resulting in the right
to sovereignty undermining the objectives of many international efforts to prevent
pollution of the marine environment as a whole. 1008 The only international
agreement that recognises the duty to prevent harm within areas of national
jurisdiction is the Convention on Biological Diversity.
Most multilateral agreements provide exemptions from duties and targets for
reasons of technical and financial capacity. It is also unlikely many States will
have the capability to comply with the duty to prevent transboundary harm from
marine plastic debris originating within their territory due to the difficulty in
controlling such pollution once it enters the marine environment. It is therefore
important that measures to prevent leakage of plastic waste into aquatic
1005
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environments are given greater priority within international, regional and
domestic policies.
5.4

Establishing the Duty to Prevent Marine Pollution by Flip-Flops

The Law of the Sea Convention was not intended as an environmental agreement,
but it does establish a legal framework for fair access to marine resources by
assigning maritime jurisdictions, coupled with a general duty to protect marine
ecosystems. 1009 States have sovereignty over the actions taken within their
territories, including solid waste management strategies to prevent litter. The Law
of the Sea Convention obligates States to adopt laws and regulations to prevent,
reduce and control pollution of the marine environment from land-based
sources1010 and take “other measures as may be necessary” in this regard.1011 The
Convention also recognises the limited capacity of developing States to
participate in implementing agreed measures, as well as research and monitoring
activities.1012
In 2014, the UN General Assembly recognised the need to provide assistance to
developing States and Small Island Developing States to enable improvements in
waste management practices.1013 All States were urged to integrate the issues of
marine debris into national and regional waste management strategies, focusing
on those coastal zone hotspots where marine debris aggregates.1014 At the same
time, the General Assembly recognised marine debris as a global transboundary
pollution problem, stating that the many different types and sources of marine
debris will require varied approaches to prevention as well as removal.1015
States are also to “endeavour” to establish global and regional rules, standards and
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recommended practices with respect to land-based sources of marine pollution.1016
This has not been accomplished at the international level, but some regions have
adopted Protocols specific to regulating land-based sources of pollution under the
UN Regional Seas Programme. The 2006 Beijing Declaration1017 and the 2012
Manila Declaration1018 both call for the Regional Seas conventions, programmes
and action plans to be strengthened in order to further the implementation of the
Global Programme of Action for the Protection of the Marine Environment from
Land-based Activities.
Land-based sources of marine pollution are clearly recognised at the international
and regional levels as an issue in need of serious attention. The institutional
framework therefore exists to guide national policy in the adoption of measures
that prevent flip-flops from entering the marine environment. Land-based sources
of pollution include many diffuse sources, such as runoff from agriculture, and
post-consumer plastic waste is only one component. The following section
examines the existing policy framework for the inclusion of measures applicable
to post-consumer plastic waste. The primary measures that would prevent this
form of marine pollution are first identified and the framework is then examined
for the establishment of a duty for States to comply with these measures.
5.5

Primary Measures to Prevent Marine Pollution from Diffuse Sources

Post-consumer plastic waste can enter the oceans from a wide range of diffuse or
non-point sources. This may be as a result of deliberate or unintentional actions at
some point in the use or disposal of the product. The Law of the Sea Convention
is the only legally binding instrument that obligates the prevention of pollution of
the marine environment from land-based sources on a global scale. The broad
mandate of Article 207 for States to adopt laws and regulations to prevent
pollution of the marine environment from land-based sources requires further
qualification to enable any objective measurement of its effectiveness.
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Provisions that support the fulfilment of Article 207, as well as those that may
strengthen the overall obligation to protect the marine environment, must be
considered when analysing the strength of the current policy framework in
establishing a comprehensive duty for States to comply with Article 207. Policy
measures that would contribute to State compliance are 1) the duty to prevent
marine pollution by litter originating on land, 2) the adequate management of
municipal solid waste, 3) prohibiting the dumping at sea of plastic waste that was
generated on land, and 4) preventing harm to threatened or depleted species, their
habitats and other ecosystems of concern.
The four measures listed above form the criteria in this chapter for evaluating the
international and regional framework for protecting the marine environment from
post-consumer plastic waste. Binding and voluntary instruments will be examined
at both levels, but the analysis of their adoption within national legislation is
beyond the scope of this research. The broader terms of “debris” and “litter” are
used where the material referenced has made use of these terms. In all cases, it is
assumed a fraction of the debris or litter referred to contained plastic waste.

5.5.1 Duty to Prevent Marine Litter
The obligation to prevent pollution of the marine environment from land-based
sources includes a duty to control the fate of plastic waste. Such waste may result
in harm to the marine environment of the polluting State and may also cause
transboundary harm to areas beyond the jurisdiction of that State. As recognised
in the Regional Plan for the Wider Caribbean, marine litter may be one of the
most pervasive pollution problems within our oceans, but also has some of the
greatest potential to solve.1019

5.5.1.1 Binding International and Regional Measures
The right of a State to exploit its own resources is subject to two conditions. The
first condition is that such exploitation must be pursuant to the environmental
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policies of that State.1020 The Law of the Sea Convention requires all States to
reduce (to the fullest extent possible) the release of substances that are toxic,
harmful and persistent.1021 Chapter Two has shown that the impacts of marine
plastic debris meet all three of these descriptions. The Convention, however, only
requires that States take into account the rules, standards and practices established
within international instruments in achieving this. 1022 A State may therefore
choose what threshold of pollution is acceptable within its jurisdiction and
regulate accordingly.
The second condition on the right of a State to exploit its own resources is the
duty to do so without causing damage by pollution to other States and their
environment.1023 As mentioned, this is echoed in the Convention on Biological
Diversity.1024 Further to this, the UN Watercourses Convention requires States
bordering an international watercourse to jointly establish techniques and
practices to address pollution from non-point sources 1025 and to “take into
account” the effects that use of the watercourse by one State will have on the
other watercourse States.1026
Defining Pollutants
The definition of pollution used by the Law of the Sea Convention and the
London Dumping Protocol are similar, each referring to hindrance of “legitimate
uses” of the sea. The Law of the Sea Convention1027 includes harm to living
resources and marine life, whereas the London Dumping Protocol1028 extends the
scope of harm to marine ecosystems. Both refer to a reduction of amenities, which
is a clear impact of pollution from post-consumer plastic waste. As highlighted in
section 5.2, this includes large volumes of lost or discarded flip-flops, particularly
in hotspots around the world. Pollution by flip-flops would also result in a
“detrimental alteration in the composition or quality of the waters,” as per the UN
1020
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Watercourses Convention and results “directly or indirectly from human
conduct.”1029
The definition of substances to be eliminated or regulated by States varies greatly
within the binding instruments of the UN Regional Seas Programme. Most
instruments provide a definition of land-based sources of marine pollution that
includes all point and diffuse sources on land that reach the sea by water, air or
directly from the coast. The Protocol for land-based sources of pollution in the
Western Indian Ocean (not in force) further includes activities that not only
directly, but also indirectly contribute to this pollution,1030 and lists litter as a
priority substance to base measures on.1031 The persistence and transboundary
significance of the polluting substance must also be taken into account1032 and
consideration be given to the activities and associated facilities or components of
the rubber and plastics industry. 1033
The Protocol for land-based sources of pollution in the Red Sea and Gulf of
Aden1034 (not in force) provides a very broad definition of land-based activities
that includes “any human land activity” that exposes live or non-live natural
resources to “destruction or threat.” 1035 The term “factors” that directly or
indirectly cause or contribute to the pollution of the marine and coastal
environment is added in the Protocol for land-based sources of pollution in the
Western, Central and Southern African Region 1036 (not in force). 1037 Coastal
disposal is another source of marine pollution that is specifically mentioned in the
definition of land-based sources and activities as per the Protocol for land-based
sources of pollution in the Wider Caribbean region.1038

1029

1997 UN Watercourses Convention, Article 21(1).
2010 LBA Protocol for the Western Indian Ocean, Article 1(i).
1031
Ibid, Annex II, Paragraph 3(o).
1032
Ibid, Annex II, Section B.
1033
Ibid, Annex II, Section A.5(j, dd).
1034
2005 LBA Protocol of the Red Sea and Gulf of Aden.
1035
Ibid, Article 2(15).
1036
2012 LBA Protocol of Western, Central and Southern African Region.
1037
Ibid, Article 3(xv).
1038
1999 LBA Protocol of the Wider Caribbean, Article 1(d).
1030

209

Prioritising Actions
Some regional Protocols that regulate land-based activities provide further detail
by qualifying the types of priority pollutants that must be controlled. The Protocol
for land-based sources of pollution in the Wider Caribbean region lists the
primary pollutants of concern, qualifying these as “persistent synthetic and other
materials, including garbage, that float, flow or remain in suspension or settle to
the bottom and affect marine life and hamper the uses of the sea.” 1039 The
Protocol for land-based sources of marine pollution in the South-East Pacific
requires Parties to “endeavour” to prevent and eliminate in their respective
zones1040 any “persistent synthetic materials which may float, sink or remain in
suspension and which may interfere with any legitimate use of the sea.”1041
Substances of a non-toxic nature that may in the future become harmful to the
marine environment are also to be included in measures developed for this
region.1042
Contracting parties to the 2013 Action Plan on Marine Litter in the Mediterranean
are required to take the necessary actions and enforce the measures of the marine
litter

management

regulations.

1043

plan

in

accordance

with

their

individual

national

Measures apply to sources that may directly or indirectly affect the

Mediterranean Sea Area via coastal disposals, rivers, outfalls, canals or other
watercourses.1044 States are also required to update National Action Plans by 2015
by integrating marine litter as a specific category to be managed 1045 and
incorporating measures to combat illegal littering on beaches.1046
Litter is listed as a priority substance category in the Protocol for land-based
sources of pollution in the Western, Central And Southern African Region.1047
Priority substances also include any that show characteristics of persistency,
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transboundary significance or may have negative impacts on marine life or other
legitimate uses of the sea.1048 This Protocol, however, is not yet in force.
Efforts are prioritised in the Caspian Sea by the Tehran Convention, which
requires cooperation of the Contracting Parties in formulating and harmonizing
rules and standards consistent with international practice. These include the
reduction of pollution loads from municipal point and diffuse sources.1049
States that are members of the European Community are to take adequate
management measures should plastic, rubber or any other waste be seen to pollute
bathing waters.1050 The EU Directive on bathing water quality includes inland
waters, river basins and coastal bathing areas in this obligation.1051
As this section has shown, the sources and types of marine pollution that are to be
controlled on land are not uniformly defined within the binding instruments of the
international and regional framework. All the definitions, however, would include
plastic waste and therefore infer a duty for member States to prevent marine
plastic debris in the form of land-based litter.

5.5.1.2 Voluntary International and Regional Measures
Although no legally binding instrument dedicated to the prevention of marine
pollution from all land-based sources has been developed at the international
level, the voluntary framework includes a number of instruments adopted over the
last four decades. The first was the 1972 Stockholm Declaration, which provided
only a general goal of protecting the marine environment from land-based sources
of degradation. Marine debris has gradually gained priority within these voluntary
instruments, with the Honolulu Strategy adopted in 2011 providing a focussed
1048
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framework to guide and prioritise global activities in order to reduce the impacts
of marine debris.
The Stockholm Declaration encourages States to “take all possible steps to
prevent pollution of the seas by substances that are liable to create hazards to
human health, to harm living resources and marine life, to damage amenities or to
interfere with other legitimate uses of the sea.”1052 Activities that take place within
a State’s jurisdiction or control must not cause damage to the environment in
areas beyond national jurisdiction. 1053 This was reinforced in the 1992 Rio
Declaration.1054

The 1985 Montreal Guidelines for the Protection of the Marine Environment from
Land-Based Sources suggests that States develop, in accordance with their
capabilities 1055 and as far as practicable, a comprehensive environmental
management approach to the prevention, reduction and control of pollution from
land-based sources.1056 This includes pollution from municipal sources that may
reach the marine environment from the coast, outfalls, rivers, canals and other
watercourses. 1057 An appropriate combination of control strategies should be
employed,1058 including guidelines and codes of practice which should describe
practices and abatement technologies that local authorities could implement to
control pollution from various non-point sources.1059

Agenda 21 was adopted with the Rio Declaration in 1992. Chapter 17 of the
Agenda lists litter and plastics as some of the contaminants posing the greatest
threat to the marine environment, highlighting the lack of a global scheme to
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address marine pollution from land-based sources.1060 States are encouraged to
adopt new measures to control the input of non-point source pollutants through
broad changes to sewage and waste management.1061 Cooperation with developing
countries is also required to establish environmentally sound land-based waste
disposal alternatives to ocean dumping.1062
The Global Programme of Action on the Protection of the Marine Environment
from Land-Based Activities was adopted through the Washington Declaration in
1995. Litter is one of eight listed contaminants to be controlled.1063 Participants of
the 2001 Montreal Declaration On The Protection Of The Marine Environment
From Land-Based Activities1064 committed to accelerating the implementation of
the Global Programme of Action. The concerns expressed in the Washington
Declaration over the impact of litter on the marine environment were reinforced
and commitments were made to strengthen the capacity of the Regional Seas
organisations to assist with national efforts to prevent such pollution.1065
This was again echoed in the 2006 Beijing Declaration1066 at the second session
of the Intergovernmental Review (IGR) meeting on Implementation of the Global
Programme of Action for the Protection of the Marine Environment from Landbased

Activities.

The

2002 Johannesburg Declaration on Sustainable

Development recognises that marine pollution continues to deny millions a decent
life.1067 The resulting Plan of Implementation for Sustainable Development aims
to strengthen the capacity of developing countries and Small Island Developing
States to implement the objectives of the Global Programme of Action.1068
Five years after adopting the Beijing Declaration, the 2011 Honolulu Strategy1069
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was developed as a planning tool for targeted and collaborative marine debris
programs across the globe. As a guiding framework, the Honolulu Strategy is
voluntary and not intended for setting specific timelines or targets. Improved
regulatory frameworks1070 and increased capacity for monitoring and compliance
enforcement1071 are suggested to reduce litter generation, as well as stormwater
and surface runoff, amongst others. Strengthening frameworks regarding
stormwater, combined sewer systems and debris in tributary waterways is
suggested through regulation of permitted uses and management of waterways.
These measures are expected to decrease runoff from impervious surfaces.1072 The
Honolulu Strategy also suggests the tonnage of solid waste recovered from
waterways can be monitored as an indicator to measure the adequacy of
infrastructure and any best management practices that are in place.1073
The 2012 Manila Declaration recognises that most marine litter originates on
land, either carried by rivers or discharged directly into coastal areas. The
Declaration acknowledges that global impacts are underestimated, listing coastal
and marine habitats and species, human health and safety, as well as economic
growth and societal values as some of the issues.1074 Through this Declaration,
governments once again dedicated themselves to furthering the Global Program of
Action, placing litter as one of the three priority source categories on which the
GPA Coordination Office should focus efforts during the period of 2012-2016. A
new global partnership on marine litter was recommended and launched later in
June 2012.1075
This new Global Partnership on Marine Litter supports the Global Partnership on
Waste Management established in 2010, which identified marine litter as a focal
area of work.1076 The objective of the former is to promote the implementation of
the 2011 Honolulu Strategy. The draft framework document suggests measurable
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targets for the reduction of solid waste influx into the marine environment,
including “good policy.” Indicators are proposed for a 20% reduction in solid
waste reaching the marine environment and a 50% increase in recycling rates of
certain wastes over 5 demonstration sites each. Methods suggested for reaching
these targets include introducing new policies and market-based instruments. 1077
At a regional level, UNEP also launched the Global Initiative on Marine Litter in
2003 to further the 1995 Global Programme of Action. Under this initiative,
twelve Regional Seas undertook assessments of the problems presented by marine
litter. Reports were published between 2007 and 2009 detailing the status of
marine litter in the regions and outlining strategies to combat the problem. The
regional programmes involved were the Baltic Sea, the Black Sea, the Caspian
Sea, Eastern Africa, the East Asian Seas, the North-East Atlantic, the Northwest
Pacific, the Mediterranean, the Red Sea and Gulf of Aden (PERSGA region), the
South Asian Seas, the Southeast Pacific and the Wider Caribbean.
As a result of these assessments initiated by UNEP, four of the Regional Seas
Programmes developed and adopted marine litter Action Plans. These regions are
the East Asian Seas, the Northwest Pacific, the Southeast Pacific and the Wider
Caribbean. The remaining eight published chapters within their assessment report
outlining frameworks, strategies and recommendations for action in combatting
marine litter. Since UNEP launched the Global Partnership on Marine Litter in
2012, the Mediterranean, the North-East Atlantic and the Baltic regions have
developed Action Plans specific to marine litter.
Litter is given less focus in some regional seas. Litter is determined to present “no
immediate regional threat” and given a low priority1078 in the Arctic region. This
is despite litter being recognised as a threat to marine life in the area due to poorly
managed or illegal waste dumps and coastal community disposal systems being
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challenged by the cold climate.1079 Domestic waste is loosely targeted in the
Regional Plan of Action for the protection of the marine environment of West and
Central Africa.1080 The 1978 Action Plan for the protection of the ROPME region
only calls for the assessment of land-based sources of municipal waste discharged
directly or indirectly into the sea.1081 Case studies are suggested to assist in the
consideration of integrated waste management within the North-East Pacific and
formulation of regional programmes to prevent, reduce and control pollution by
domestic wastes.1082
No voluntary measures exist for the Antarctic region. This may be due in part to
the unique regulatory framework for this region. With no single State able to
claim sovereignty of the landmass, prevention of land-based sources of marine
pollution is largely the responsibility of all States with territorial claims in the
region, as well as those visiting for scientific research and tourism.
This section has shown that the binding international framework establishes a
duty for States to prevent marine pollution originating from litter on land.
Voluntary Declarations, however, have repeated calls over the last two decades
for greater efforts from individual States. Instruments at the regional level have
created a fragmented binding framework to prevent marine pollution from a
variety of land-based sources, with most of the focus on marine litter incorporated
in voluntary instruments.

5.5.2 Managing Municipal Solid Waste
Effective management of solid waste includes a range of services from collection
and sorting to the provision of sanitary landfills. Leakage from any point in the
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chain can result in waste items reaching internal waterways and coastal
environments. The binding international framework provides no requirement
specific to the effective management of municipal solid waste. The need for
improvements is, instead, represented within voluntary instruments at the
international level, and to varying degrees at the regional level in both binding and
voluntary agreements and action plans.

5.5.2.1 Binding International and Regional Measures
As discussed, the Law of the Sea Convention provides only a broad overarching
duty for States to prevent pollution of the marine environment from all land-based
sources. The London Dumping Convention and the Protocol thereto promote the
management of all waste on land.1083 The details of how States are to implement
these duties are left for States to determine, either individually or jointly.
Management of municipal solid waste is targeted at the regional level to varying
degrees. Effective management of municipal solid waste is listed as one of the
indicative activities of concern within the Protocol for land-based sources of
marine pollution in the Western, Central And Southern African Region.1084 In
prioritising these activities, Contracting Parties should assess the impacts on
coastal and marine resources, ecosystem health and socio-economic benefits.1085
The Protocol for land-based sources of pollution in the Red Sea and Gulf of Aden
commits Contracting Parties to take all appropriate action to ensure elimination of
solid waste and litter reaching the marine and coastal environments as far as
possible. This includes prevention or reduction of solid waste generation and
enhancements to waste treatment procedures for collection and final disposal,
including recycling of waste.1086
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The Protocol for land-based sources of marine pollution in the Mediterranean Sea
provides similar categories for prioritising management of municipal solid waste
to achieve the objectives of the Global Programme of Action, 1087 as do the
Protocols for land-based sources of marine pollution in the Western Indian
Ocean,1088 the Black Sea1089 and the Caspian Sea.1090 The latter three Protocols are
not yet in force.
A 2008 assessment on marine litter in the Mediterranean region found one of the
major contributors to marine litter was the inadequacy of waste management. The
report suggested that a “high potential to implement recycling and prevention
measures in the region” exists.1091 As a result, the subsequent Action Plan for
Marine Litter in the Mediterranean mandates that run-off and riverine inputs of
marine litter must be prevented through the establishment, by 2020 and as
appropriate, of adequate waste management systems.1092
The framework of Directives developed in the European Union includes the
Landfill Directive,1093 in which the potential for litter to be blown from landfill is
recognised.1094 The location of landfills must take into consideration the distance
from the boundary to waterways and coastal water.1095 This would reduce the
potential for wind-blown plastic waste to reach the marine environment.
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5.5.2.2 Voluntary International and Regional Measures
Agenda 21 was adopted in 1992 and links waste management with
environmentally sustainable development. The program aims to provide
environmentally safe waste collection and disposal services to all people by the
year 2025.1096 Chapter 21 of the Agenda promotes the minimisation of wastes, the
maximisation of environmentally sound waste disposal and treatment, and
extended coverage of waste services.1097 A strong emphasis is placed on waste
reduction, reuse and recycling programmes, encouraging the development of
national programmes and waste policies that provide incentives to support these
objectives.1098
The sources of marine litter listed in the Global Programme of Action include
municipal stormwater systems and rivers, as well as dumping of garbage into the
marine and coastal environment by municipal authorities.1099 The target of this
Programme is to significantly reduce the amount of litter entering the marine
environment by establishing environmentally sound facilities to process litter
generated in coastal areas and by improving the management of solid waste,
including collection and recycling. 1100 Regional arrangements for solid-waste
management 1101 are suggested, as well as improvements to management
programmes within small rural communities to prevent litter entering rivers and
coastal zones.1102
The Plan of Implementation for Sustainable Development adopted under the
Johannesburg Declaration encourages States to develop waste management
systems and environmentally sound disposal facilities.1103 This was reinforced in a
UNGA Resolution of 2005, which urged States to integrate the issue of marine
debris into national waste management strategies for the coastal zone.1104 The
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need for improved waste management policies, strategies, laws and regulations at
the national and local level was again emphasised in the UNGA outcome
document adopted in 2012, titled The Future We Want.1105
At the regional level, the Southeast Pacific Regional Programme for marine litter
aims to increase coverage of garbage collection systems in coastal communities
and ensure appropriate disposal of persistent materials. Governments must
prioritise investment in the necessary systems for coastal municipalities and those
within river basins that drain into the Pacific Ocean.1106
The practice of using wadis as landfills and dumps by municipalities and locals
was highlighted in the 2008 assessment report for the PERSGA region. 1107
Rainstorms then wash this garbage into the sea. The report encouraged
Contracting Parties to meet their obligation under Article 7 of the PERSGA
Protocol for land-based sources of marine pollution through assessment of
legislation and local municipality services for domestic garbage and litter
collection, as well as disposal processes. The overall aim is to prevent the release
of trash into watercourses and wadis.
Most States in the Southeast Pacific region are island states. The Action Plan for
Managing the Natural Resources and Environment of the South Pacific Region
therefore suggests primary consideration be given to recycling, reuse and export
of recoverable materials. No action plan has been developed for the region
specific to marine litter, but the regional strategic plan for the environment for
2011-2015 contains measures for waste management and pollution control. By
2015 all Members are to have in place national waste management and pollution
control policies, strategies, plans and practices for minimisation of marine
pollution.1108
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The Northwest Pacific region (NOWPAP) has no legal framework in the form of
a Convention, instead adopting a regional action plan on marine litter.
Improvement of waste management practices, including garbage collection and
recycling, is encouraged. The Action Plan also promotes the appropriate
management of landfills and avoidance of waste dumpsites located near coastlines
and waterways as measures to prevent the escape of litter to marine and coastal
environments.1109
The environmental health problems associated with solid waste management was
singled out in the 1983 Action Plan for the Caribbean Environment
Programme.1110 The 2008 action plan for marine litter management recognises
that specialised waste management strategies must be developed for marine litter
issues resulting from seasonal and/or weather-related events.

1111

Greater

enforcement capacity is required for integrated waste management compliance1112
along with the establishment of infrastructure to enable such compliance at the
national and community levels.1113
A lack of regional interest in the issues presented by marine litter was apparent in
the Caspian Sea region. 1114 This is despite marine litter being considered a
“growing transboundary” concern for the region. 1115 Urban solid waste and
coastal tourism are identified as two of the six most common source of marine
litter, with plastic items making up the majority of items found on beaches.
Fluctuating water levels also lead to inundation of coastal areas resulting in litter
being washed out to sea.1116 Improved integrated solid waste management is
suggested as a solution, with a focus on river and coastal litter. 1117 Local
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governments are encouraged to provide adequate collection facilities, waste
recovery facilities and recycling plants.1118
In 2009 an assessment report on marine litter was prepared for the Black Sea
region, but an action plan specifically for marine litter was never concluded.
Instead, relevant measures were included in the 2009 Strategic Action Plan for the
Black Sea.1119 A management target to amend national and/or national coastal
zone waste management plans, with the aim of coastal and marine litter
minimisation, was listed as a medium priority with short- and mid-term
timeframes.1120
The Eastern Africa region similarly did not develop an action plan for marine
litter. Instead, the 2009 Strategic Action Programme to manage land-based
activities identifies marine litter/solid waste as a key pollution category in the
region.1121 A portion of waste is reportedly discharged into the sea through rivers
from urban areas located in watersheds, creating a transboundary problem.1122
Despite this recognition and marine litter being a focus for national action in all
the small island states of the region,1123 marine litter is rated as a low priority for
the following concerns, 1) inadequate collection, treatment and disposal of solid
waste, 2) public littering on beaches and in areas where litter can be transported
into coastal areas, 3) river discharges transporting … municipal/ industrial waste
… from catchment areas, and 4) contaminated surface and sub-surface runoff.1124
In contrast to the Eastern Africa region, the South Asian Seas Action Plan
recognises marine litter as a priority issue in the region.1125 The Framework for
Marine Litter Management in the South Asian Seas Region1126 aims to establish
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and improve garbage collection systems in coastal towns and to ensure proper
disposal of non-degradable and persistent materials.1127 The practice of mixing
litter with coastal sewage treatment should be avoided. The issue of marine debris
is also to be integrated into solid waste management systems,1128 focusing on river
and coastal litter management, and integrating the Three 'Rs' approach (Reducing,
Re-using and Recycling).1129
The waste management principles of Reduce, Re-use and Recycle (3R) are again
promoted in the 2008 Regional Action Plan on Marine Litter for the East Asian
Seas region.1130 Integrated waste management systems in major municipal areas
and coastal settlements are encouraged, including litter prevention and
interception systems in urban catchments.1131
The 2014 action plan for marine litter in the North-East Atlantic (OSPAR) region
proposes that marine litter should be incorporated into waste prevention and waste
management plans,1132 including cooperation with the waste industry to remedy
practices that impact on the marine environment. The region has successfully
operated a Fishing for Litter project in which fishermen voluntarily collect marine
litter caught in their nets. This litter is returned to shore in durable bags provided
by the project. The Action Plan recognises that barriers exist for the processing
and adequate disposal on land of the marine litter collected by fishermen,
including landfilling. Removal of such barriers is encouraged1133 as well as a
review of regulations to ensure any vessel is allowed to land such non-operational
waste at any participating harbour.1134
The most recent regional action plan on marine litter was developed for the Baltic
Sea region. This plan reflects the increasing concern over microplastics and
encourages improvements of stormwater management in order to prevent litter as
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well as “microlitter” from entering the marine environment during heavy weather
events.1135
This section shows that solid waste management is recognised as a priority action
within most regions. The degree to which improvements in solid waste
management will contribute to the reduction of marine plastic debris may vary
amongst regions, particularly where marine litter is rated as a low priority.
Effective municipal services in urban and rural regions would facilitate a ban on
dumping of waste in coastal zones, a practice still reported in a few regions.

5.5.3 Dumping in Coastal Zones and at Sea
Waste generated on land is added to the global stock of marine plastic debris if
dumped directly into the oceans from vessels or dumped in coastal zones and
waterways. Coastal dumping and illegal dumpsites were listed as causes of marine
litter in most of the 2007/2008 assessments conducted under the Regional Seas
Programme.1136 Such methods of disposal may be used where alternative disposal
options on land are unavailable, possibly due to inadequate waste collection
services or sanitary landfills being costly or at capacity. In some cases, waste is
dumped to prevent erosion of the coast.1137 In the Black Sea region, uncontrolled
landfills and dump sites are known sources of large quantities of marine litter due
to the action of waves at these sites.1138 Illegal marine dumping is also still
practiced in this region.1139
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5.5.3.1 Binding International and Regional Measures
Dumping of plastic waste can take place either directly into the oceans or along
coastal zones where it can later be washed or blown into the sea. The London
Dumping Convention is the primary global agreement that regulates the dumping
of plastic waste directly into the marine environment. No global binding
instrument has been adopted that would regulate dumping near the shores of the
coast or rivers.
Ocean Dumping
The Law of the Sea Convention permits dumping if the relevant authority has
provided the polluter with a permit.1140 Before permitting dumping within their
territorial seas, EEZ or onto the continental shelf, a State must also consult with
neighbouring States who may be adversely affected by the action. 1141 As
discussed in Chapter Three, States are obligated to implement national laws,
regulations and measures1142 that give effect to the London Dumping Convention.
The objective of the London Dumping Convention is to regulate on a global level
the deliberate dumping of all wastes into the oceans, in particular those generated
on land.1143 The dumping of wastes or matter listed in Annex I of the Convention
is prohibited, which includes persistent plastics and other persistent synthetic
materials.1144 The London Dumping Protocol reverses the black, grey and white
lists of the Convention,1145 banning the deliberate dumping of all wastes or other
matter1146 unless explicitly allowed in Annex 1 of the Protocol and subject to a
permit.1147 Synthetic flip-flops would not fall into any of the allowed categories of
Annex I and are therefore not suitable for a dumping permit. Importantly, the
Protocol extends the ban on dumping to the marine internal waters of a
Contracting Party where either the provisions of the Protocol must be applied or
effective permitting systems must be implemented to control the deliberate
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disposal of wastes.1148
The London Dumping Convention and the Protocol thereto both promote
cooperation in the development of regional agreements for the prevention of
pollution by dumping.1149 For those regions that have not developed an instrument
specific to dumping at sea, dumping of plastic may be regulated by the general
measures included in the regional Convention. This is the case for the Wider
Caribbean,1150 the Northeast Pacific,1151 the Baltic Sea,1152 the Caspian Sea,1153
Western Africa,1154 the North-East Atlantic,1155 the Western Indian Ocean,1156 the
ROPME region1157 and the Red Sea and Gulf of Aden.1158
Instruments specific to the dumping of waste into the oceans from vessels have
been adopted for the Black Sea, the Pacific, and the Mediterranean regions. The
Protocol on the Protection of the Black Sea Marine Environment Against
Pollution by Dumping does not specifically ban the dumping of plastic waste. The
dumping of wastes or other matter listed in Annex I to the protocol is, however,
prohibited.1159 This includes persistent synthetic matter, which may float, sink or
remain in suspension.1160
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The Protocol for the Prevention of Pollution of the South Pacific Region by
Dumping obligates Parties to “take all appropriate measures” to prevent dumping
within the territorial seas, EEZs and on the continental shelves of the Protocol
Area. 1161 The Protocol specifically prohibits 1162 “persistent plastics and other
persistent synthetic materials, for example, netting and ropes, which may remain
in suspension in the sea in such a manner as to interfere materially with fishing,
navigation or other legitimate uses of the sea.”1163 Parties are not obliged to adopt
national laws, regulations and measures, but where they are adopted, they must be
no less effective in this regard than relevant internationally recognised rules and
procedures relating to the London Dumping Convention. 1164 In 2006, a draft
amendment was drawn up that was more consistent with the London Dumping
Protocol, using a white list outside of which all substances may not be dumped.
The Protocol and the amended version of 2006 do not extend the geographic
coverage to marine internal waters, 1165 although the amended Protocol does
acknowledged that Parties are not restricted from applying the Provisions of the
Protocol to their internal waters.1166 The amendments are not yet in force for this
region.
Parties to the Protocol for the Prevention of Pollution of the Mediterranean Sea
by Dumping from Ships and Aircraft are to take “all appropriate measures” to
prevent pollution by dumping “to the fullest extent possible.”1167 Some substances
may be dumped if prior approval is obtained, but plastic waste does not fall into
the exceptions listed.1168 The prohibition on dumping of plastic waste does not
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apply to internal waters of the Parties. 1169 Dumping of wastes in the
Mediterranean Seas is further provided for in the Convention for the Protection of
the Marine Environment and the Coastal Region of the Mediterranean, which
obligates Contracting Parties to take “all appropriate measures” to prevent and
abate pollution caused by dumping from ships and aircraft.1170
Preventing pollution by dumping is mandated in the amended Convention for the
Western Indian Ocean, but Contracting Parties are only required to take into
account applicable international rules and standards and recommended practices
and procedures.1171 Contracting Parties to the Southeast Pacific are required to
adopt “measures designed to minimise to the fullest possible extent” pollution of
the marine environment by dumping.1172
Dumping of plastic waste directly into the ocean is not well represented at the
regional level. This does not constitute a gap in the global framework because
Article 210 of the Law of the Sea Convention requires all States to adopt
legislation that gives effect to the London Dumping Convention and Protocol
thereto. The issue of coastal dumping, however, is not governed to the same level.
Coastal Dumping and Disposal
The Protocol for the Protection of the Mediterranean Sea against Pollution from
Land-Based Sources and Activities, as amended in 1996, requires that Parties
undertake to eliminate discharges of toxic and persistent substances through
coastal disposal as well as disposal under the seabed where access is provided
from land. 1173 Consideration must be given to persistence, toxicity or other
noxious properties, as well as transboundary significance, the risk of undesirable
changes in the marine ecosystem, the irreversibility or durability of effects and
distribution patterns such as quantities and probability of reaching the marine
environment.1174
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Coastal dumping of waste is further regulated in the Mediterranean Sea region
within the Action Plan for Marine Litter. The action plan requires Parties to
enforce measures to combat illegal dumping on beaches.1175 States are required to
close illegal dumpsites on land by 2020, but only “to the extent possible.”1176
Deliberate dumping of wastes or litter in the coastal zone is a concern raised in the
Protocol for land-based sources of marine pollution in the PERSGA region and
remains a major cause of damage to marine habitat and the aesthetic values of the
coastline.1177 No measures specific to coastal dumping are provided, other than to
take all appropriate action to ensure elimination as far as possible of solid waste
and litter reaching the marine and coastal environments.1178 Pollution by coastal
dumping is also to be prevented in the West and Central African Region, using all
appropriate measures.1179
The term “coastal disposals” is used in many of the regional binding instruments.
The regions of the Black Sea,1180 the Caspian Sea1181 and the South Pacific1182
require Contracting Parties to take all appropriate measures to prevent pollution of
the respective Convention areas from coastal disposals. In contrast, the
Contracting Parties must “endeavor” to take all appropriate measures to prevent
pollution by coastal disposal in the Western Indian Ocean region.1183 In the Wider
Caribbean measures must be taken in accordance with international law, but using
the best practicable means at the disposal of Contracting Parties and in accordance
with their capabilities.1184
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The majority of solid waste is not collected in some States and is instead dumped
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by the public in open areas where the plastic content is washed with that waste
into coastal waters, rivers, streams and mangrove swamps.1185 The development
of alternatives to this practice is targeted in the South Asian Action Plan.1186
Dumping of litter in the sea, on beaches and in basin watershed areas is also to be
addressed by Members of the PERSGA Region.1187
Illegal dumping practices were raised as a concern in the amended Strategic
Action Plan for the Black Sea. A total ban was proposed for the disposal of
municipal garbage into the oceans or on shorelines and in estuarine areas. The ban
was to be imposed by the end of 1996 with national enforcement plans in place by
the end of 1999.1188 This was considered too ambitious and in 2009 a revised
Strategic Action Plan for the region set an ecological quality objective (EcoQO)
for the minimisation of marine litter with a mid-term target to clean up
unregulated or illegal riverine and coastal dumping sites.1189
The Marine Litter Framework developed for the South Asian Seas region in 2007
recognises that the economies of all States in the region are still in a
developmental phase. The Framework recommends implementing mandatory
financial and technical contributions from the plastics industry for controlling
dumping along the coastline as well as in the sea.1190
The location of dumpsites and landfills near internal waterways and coastal zones
is a contributing factor to marine plastic debris. Eastern Africa highlighted the
need to promote sanitary dumping practices as well as to relocate dumpsites to
areas away from rivers and the coast.1191 The location of dumpsites near coastlines
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or waterways is also to be avoided in the North West Pacific Region.1192 The
2014 OSPAR Regional Action Plan recommends that Contracting Parties
“consider implementing” actions where appropriate for illegal coastal landfills
and dumpsites that may be at risk from coastal erosion.1193
This section has shown that the overarching ban on ocean dumping of plastics is
well represented and no gaps exist at the international level. Coastal dumping is
only highlighted in the voluntary instruments at the regional level. However, not
many of the resulting action plans have included measures specific to these
practices. The location of dumpsites and landfills is also not well represented. The
gaps and improvements for ocean and coastal dumping are discussed in detail in
section 5.6.3.

5.5.4 Protection of Habitats and Threatened Species
The loss of habitat is regarded as the primary threat to global biodiversity,
followed by the introduction of invasive species. 1194 Regulations to protect
sensitive marine species and habitats have been established through various
international, regional and local policies. These include Marine Protected Areas,
lists of species at risk and identification of the threats facing these species and
habitats.
In Australia, marine debris is legislated as a Key Threatening Process for
vertebrate marine life.1195 Marine debris has also been recognised as a threat to
marine creatures by the International Whaling Commission

1196

and the

Convention on the Conservation of Migratory Species of Wild Animals.1197 These
national and international instruments give effect to the Convention on Biological

1192

NOWPAP, above n 1109, Action 1.2.
OSPAR Commission, above n 984, Theme B, paragraph 69.
1194
Kimball, L. A., above n 101.
1195
Department of the Environment Water Heritage and the Arts, Listed Key Threatening
Processes. Injury and fatality to vertebrate marine life caused by ingestion of, or entanglement in,
harmful marine debris, Australian Government, <https://www.environment.gov.au/cgibin/sprat/public/publicshowkeythreat.pl?id=14>, accessed 10 January 2016.
1196
International Whaling Commission, above n 195.
1197
UNEP/CMS/Resolution 10.4; Dr Chris Sherrington et al, Report I: Migratory Species, Marine
Debris and its Management. Review Required under CMS Resolution 10.4 on Marine Debris
(2014); UNEP/CMS/COP11/Doc.23.4.6.
1193

231

Diversity, which requires Contracting Parties to promote the protection of natural
habitats and prevent the introduction of alien species that threaten ecosystems,
habitats or species.1198 As an example, the IUCN Redlist has six of the seven
species of marine turtles listed as threatened or vulnerable.1199 A risk analysis has
shown that over half of the world’s turtles are likely to have ingested marine
debris.1200 Marine plastic debris is therefore a recognised threat to vulnerable
marine species and habitats. The duty to prevent marine plastic debris is
strengthened by obligations to protect vulnerable species and ecosystems.

5.5.4.1 Binding International and Regional Measures
The Law of the Sea Convention qualifies the general obligation to prevent
pollution of the marine environment from all sources through the duty of States to
take “all measures necessary” to prevent the introduction of alien species to areas
of the marine environment that are not native to that species. 1201 This applies to
introductions that are intentional or accidental. The ability for marine plastic
debris to transport alien species across long distances was shown during the
Japanese tsunami.1202 Whether these species may cause “significant and harmful
changes” to the new environment as per Article 196 of the Law of the Sea
Convention may not be known. The thresholds for “significant” and “harmful” are
not qualified by the Convention. However, Article 194 requires all States to take
the necessary measures “to protect and preserve rare or fragile ecosystems as well
as the habitat of depleted, threatened or endangered species and other forms of
marine life.”1203 The need to protect rare and fragile ecosystems is supported in
the Ramsar Wetlands Convention, as discussed in Chapter Three. MARPOL
Annex V also recognizes that certain Special Areas require greater protection
from pollution by garbage compared to other areas of the ocean due to their
1198

1992 Convention on Biological Diversity, Article 8(d, h).
These species are the loggerhead, green, hawksbill, flatback, Olive Ridley and leatherback.
The IUCN Red List, The IUCN Red List of Threatened Species. Version 2015-4,
<http://www.iucnredlist.org/search>, accessed 16 January 2016.
1200
Schuyler, Q. A. et al, 'Risk analysis reveals global hotspots for marine debris ingestion by sea
turtles' (2015) Global Change Biology
1201
1982 Law of the Sea Convention, Article 196(1).
1202
Oregon State University, Hatfield Marine Science Center, Five years after tsunami, scientists
cross fingers on invasive species establishment,
<http://oregonstate.edu/ua/ncs/archives/2016/mar/five-years-after-tsunami-scientists-cross-fingersinvasive-species-establishment>, accessed 29 March 2016.
1203
1982 Law of the Sea Convention, Article 194(5).
1199

232

oceanographical and ecological condition.1204
Kimball presents the argument that the duty to preserve the habitat of depleted,
threatened or endangered species as per the Law of the Sea Convention also
relates to the growing recognition internationally that many fish stocks are
increasingly classified as depleted, with some listed as threatened or
endangered.1205 As Chapter Two discussed, evidence is mounting for the number
of fish and “other forms of marine life” that ingest and are otherwise negatively
affected by marine plastic debris. The International Whaling Commission and the
Convention on the Conservation of Migratory Species of Wild Animals have
recognised the impact of marine plastic debris on relevant protected species and
are taking action to mitigate these effects. As Kimball points out, the Law of the
Sea Convention obligates all States to prevent pollution by plastic waste in order
to protect the habitat of those species protected under national and international
law,1206 as well as the habitats of “other forms of marine life.” It can therefore be
argued that all States have a clear obligation to protect all areas of the marine
environment from pollution by plastic debris.
At the regional level, Contracting Parties to the Protocol for the Conservation and
Management of Protected Marine and Coastal Areas of the South-East Pacific
have a general obligation to adopt measures to protect fragile ecosystems and
those flora and fauna that are threatened by depletion or extinction.1207 A similar
obligation is expressed in the Amended Nairobi Convention for the Western
Indian Ocean, which also includes protection of the habitats of endangered and
threatened species.1208 This amended version is not yet in force and provides a
reduced scope compared to the “rare, depleted, threatened or endangered species”
provided for in the 1985 Convention for the Western Indian Ocean.1209 The 2010
Amended Convention for the Western Indian Ocean specifies that Parties “shall
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take appropriate measures” in this regard, whereas the original Convention in
force only requires Parties to “endeavour” to protect such ecosystems and species.
In some Regional Seas Convention Areas, the requirement to protect vulnerable
habitats and species only applies to specially protected areas. These Regional Seas
include the West, Central and Southern Africa Region, the Wider Caribbean, the
North-East Pacific and the Pacific. In this regard, the Abidjan Convention for the
West, Central and Southern Africa Region requires Contracting Parties to only
“endeavour” to establish protected areas in which activities must be regulated.
This is only required if the activities are likely to have adverse effects on rare or
fragile ecosystems or the habitats of depleted, threatened or endangered species
and other marine life.1210
The Cartagena Convention for the Wider Caribbean obligates Contracting Parties
to take all appropriate measures in specially protected areas, extending the duty to
protect the habitat of threatened or endangered species to that of depleted
species. 1211 Similarly, the Northeast Pacific region includes the protection of
species with low populations within protected areas and Contracting Parties must
endeavour to establish the necessary protected areas.1212 The Pacific region not
only includes a duty to establish protected areas in which rare or fragile
ecosystems and depleted, threatened or endangered flora and fauna as well as their
habitat must be protected, but any activity likely to impact the species, ecosystems
or biological processes in such areas must also be prohibited or regulated.1213
The EU Directive for the conservation of natural habitats of wild fauna and flora
requires Member States to take appropriate steps to avoid the deterioration of
natural habitats in special areas of conservation.1214 This would include protecting
these areas from the impacts of marine plastic debris. Member States must also
take conservation measures to ensure the “incidental capture and killing” of
species listed in Annex IV(a) does not have a “significant negative impact” on
1210
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these species.1215 The list includes all species of cetaceans (whales, dolphins and
porpoises). These species are known to be negatively impacted by marine plastic
debris, but whether the impact is significant is open to interpretation.
The regions of the Antarctic and Caspian Sea provide the weakest measures for
the protection of threatened species and their habitats. The Protocol on
Environmental Protection in the Antarctic requires that activities in the Treaty
area be planned and conducted so as to avoid further “jeopardy” to endangered or
threatened species or populations of such species.1216 Contracting Parties to the
Tehran Convention for the Caspian Sea are to take all appropriate measures
applicable only to the prevention of introduced invasive alien species that threaten
ecosystems, habitats or species.1217

5.5.4.2 Voluntary International and Regional Measures
The individual and cumulative impacts of human activities are targeted in the
North-East Atlantic Environment Strategy for the period ending 2020. The
strategy aims to ensure that species, habitats and ecosystems are not adversely
affected, particularly those listed on the OSPAR List of Threatened and/or
Declining Species and Habitats. Parties are also to develop measures to
substantially reduce the amounts of litter entering the marine environment to
levels where harm is not caused by the properties or quantities of such litter.1218
The 2007 Baltic Sea Action Plan had a target of 2010 to halt the degradation of
threatened or declining marine habitats and to ensure near-recovery of these by
2021. The introduction of alien species must also be minimised where possible to
prevent alterations to the ecosystem of the region.1219 The recent 2015 action plan
for marine litter in the Baltic Sea only recognises the pathway for transporting and
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introducing alien species via marine litter items but provides no measures specific
to the issue.1220
The Wider Caribbean recognises the connection of marine litter and habitat
destruction. The region set an action to conduct a gap analysis of high-density
marine litter areas compared to areas of high sensitivity, such as endangered
species and key habitats. This would allow prioritisation of mitigation efforts.1221
Threatened species, habitats and alien species are also the subject of some of the
long-term ecosystem quality objectives (EcoQOs) established in the 2007 Black
Sea Action Plan. The EcoQOs included are broad, stating that the risk of
extinction of threatened species must be reduced, marine habitats must be
conserved and the introduction of human mediated species must be reduced and
managed.1222
The main objectives of the Mediterranean Regional Plan on Marine Litter include
preventing the impacts of marine litter on ecosystem services, habitats and
species, particularly endangered species.1223 No measures or timelines are given
specific to endangered species, except to remove existing accumulated litter
impacting on listed endangered species by 2019. This is only suggested where it is
environmentally sound and cost effective to do so and that activities are subject to
Environmental Impact Assessment procedures.1224
This section has illustrated that recognition of the need to protect rare or fragile
ecosystems and depleted, threatened or endangered flora and fauna is well
recognised at the international and regional level. Application of the duty ranges
from marine protected areas only to all marine life and their habitats. The link
with marine plastic debris is seldom made. The gaps and improvements for
measures to protect these sensitive ecosystems are discussed in section 5.6.4.
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Section 5.5 has reviewed the binding and voluntary policy framework at the
international and regional level for the inclusion of primary measures that support
and enable the global duty to prevent pollution of the marine environment from
land-based sources, in particular diffuse sources of post-consumer plastic waste
such as flip-flops. The following section distils this analysis and identifies the
gaps in the international and regional instruments in preventing pollution of the
marine environment by post-consumer plastic waste. Suggestions are made to
amend the relevant instruments where gaps exist or where clarification is needed
to strengthen the duty to prevent pollution resulting from post-consumer plastic
waste specifically.
5.6

Towards Eliminating Marine Pollution by Post-Consumer Plastic
Waste

The Law of the Convention, the London Dumping Convention and the
Convention on Biological Diversity are the principal instruments that create the
overarching international binding framework for the prevention of pollution of the
marine environment from land-based sources of plastic debris. As section 5.5 has
shown, each has a broad objective of protecting and preserving biodiversity
within all maritime zones.
The Law of the Sea Convention requires States to reduce “to the fullest extent
possible” the release of toxic, persistent and harmful substances from land-based
sources.1225 When adopting regulations pursuant to this duty, States need only
take into account international rules, standards and practices, 1226 yet when
enforcing these regulations, international rules and standards must be applied,
including “other measures necessary.” 1227 The effectiveness of enforcement
measures in Article 213 is therefore undermined by Article 207(5), which gives
States the choice in setting the minimum standards their legislation will uphold.
As discussed, Article 207(5) of the Law of the Sea Convention should be
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amended 1228 to mandate that national laws and regulations meet minimum
international standards. Within the current policy framework, the international
standards applicable to the prevention of marine plastic debris would be outlined
in the London Dumping Convention, the Convention on Biological Diversity, the
UN Watercourses Convention and the Ramsar Wetlands Convention. Section 5.5
has shown that these instruments combined do not to sufficiently qualify Article
207 of the Law of the Sea Convention.
At the global level, the most appropriate instrument specific to marine plastic
debris is the voluntary 2011 Honolulu Strategy. As recognised in the Strategy, no
targets are set, integrated solid waste management is not dealt with and Extended
Producer Responsibility is not addressed. Thus, not only is there no legally
binding international agreement for prevention of marine plastic debris from landbased sources, but also there is no international voluntary instrument to develop
an acceptable policy norm upon which legally binding instruments can be based.
A new international binding agreement is therefore proposed and outlined in
section 5.7 of this chapter.
The Law of the Sea Convention encourages States to take their policy lead from
regulations established at the regional level.1229 Fourteen of the eighteen Regional
Seas Programmes have established legally binding Conventions for the protection
of the marine environment, all of which are in force with one amended version
pending. Binding instruments specific to pollution of the marine environment
from land-based sources have been adopted in eleven of the regions in the form of
an Annex or a Protocol to the Convention. Six of these Protocols are in force and
four are still pending. The Annex to the Convention for the Northeast Atlantic
region deals specifically with land-based sources of marine pollution, whereas the
Annex to the Antarctic region is specific to waste management. Both these
Conventions are in force. Three regions have not adopted a Protocol specific to
land-based sources of pollution.1230
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The pollution of the marine environment by flip-flops is therefore governed by an
overarching and broad Convention in seven of the eighteen Regional Seas
Programmes, with four regions having not developed any binding instruments.
The lack of binding instruments in four regions is possibly due to the cost of
compliance for both industry and governments, often requiring expensive
infrastructure and monitoring arrangements.1231 All regions should adopt binding
instruments for the regulation of marine plastic debris, or amend existing
instruments to include binding timeframes.

5.6.1 Gaps and Improvements in Preventing Marine Litter
Marine plastic debris is widely acknowledged as a transboundary issue. The Law
of the Sea Convention creates a global obligation for States to prevent harm to the
environment of other States and areas beyond national jurisdiction,1232 thereby
qualifying a minimum international standard for protection of the marine
environment from pollution originating on land. This minimum standard of
preventing transboundary harm is further mandated in the Convention on
Biological Diversity,1233 although it is only recognised in the London Dumping
Convention.1234 The right of States to not suffer environmental damage from
pollution originating within the jurisdiction of other States should be mandated in
the London Dumping Convention. All regional binding Conventions and
Protocols should standardise the duty to prevent transboundary pollution as
discussed in section 3.5.1 of Chapter Three. This would establish the duty to
prevent the movement of marine plastic debris beyond areas of national
jurisdiction as well as beyond any relevant Convention areas.
Eliminating transboundary harm from marine plastic debris requires targets and
caps to be set for this pollutant within areas of national jurisdiction. As
mentioned, the Honolulu Strategy sets no targets specific to marine litter. The
Global Programme of Action sets subjective litter control targets, using terms
1231
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such as “reduce significantly.”

1235

No benchmarks are outlined for the

measurement of such reductions. Although not binding, these instruments are
global in scope and should set the minimum reduction targets recommended for
adoption within State legislation. An example can be found in the legally binding
Montreal Protocol, which specifies that Parties “shall ensure” that their domestic
consumption and production levels do not exceed quantified percentages of levels
calculated for baseline years.1236 Examples are also found in the Conventions of
the Baltic and North-East Atlantic Seas, which obligate Contracting Parties to
take all appropriate or possible steps to “prevent and eliminate pollution” from
land-based sources.1237
To ensure that all current and future forms of marine plastic debris are clearly
included in the scope of binding instruments, definitions of marine pollution
should include a minimum set of characteristics and impacts. These are
substances that are toxic, harmful or persistent or that may expose live or non-live
natural resources to harm or threat, including the habitats and ecosystems they
rely on. All direct and indirect land activities and factors that can contribute to
marine plastic debris must be incorporated and actions must apply to all diffuse
and point sources, incorporating coastal and upstream activities.
The management of marine litter originating on land should be integrated into
waste management procedures, but not be governed by broad waste management
policies alone. Because of the global nature of the issue, instruments specific to
marine plastic debris are required for all regions. The Regional Seas that have the
weakest regulation of marine litter are those where no binding or voluntary
instruments specific to land-based sources of pollution or marine litter have been
adopted. These are the Pacific and the Northeast Pacific regions. Of the four
regions in which Protocols regulating land-based sources of marine pollution have
been adopted but are not yet in force, only the Western Africa region does not
have a voluntary action plan in place that is specific to marine litter. These three
regions are in most urgent need of at least a voluntary instrument to set the
1235
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minimum thresholds and targets participating States should adopt in national
legislation. In total, six regions1238 have no instrument specific to the management
of marine litter.1239 These regions should develop action plans to control marine
litter with mandatory targets and timelines, as adopted for the Mediterranean
region, and include a mechanism for regular progress reporting and target
reviews. These mandatory targets, reporting requirements and reviews should also
be added to existing action plans and frameworks. New binding regional policies
for regulation of marine litter were recommended for the Southeast Pacific,1240 the
Pacific,1241 the Caspian Sea1242 and the Red Sea and Gulf of Aden (PERSGA
region).1243 This has not been achieved for any of these four regions.
Measures that regulate coastal recreational activities and tourism should be given
particular attention within all binding and voluntary instruments. These two
categories have been reported as major sources of marine litter within the
Arctic, 1244 the Northwest Pacific, 1245 the South Asian Seas, 1246 the East Asian
Seas, 1247 the Wider Caribbean, 1248 the Black Sea, 1249 the Caspian Sea, 1250 the
Eastern Africa region,1251 the Red Sea and Gulf of Aden,1252 the Baltic Sea,1253 the
Southeast Pacific,1254 and the North-East Atlantic.1255
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Measures must include all types and categories of marine plastic debris. The EU
Directive on bathing water quality requires that visual inspections be made for
pollution by rubber, plastic and other waste.1256 This would only identify larger
items and not microplastics in bathing water. In addition, action is only required
once pollution is present and not for the prevention of plastic pollution. The focus
is therefore on the aesthetic values for human use, not habitat degradation,
ingestion, entanglement or the transfer of toxins to the food chain. This Directive
should be amended to include preventative measures and more precise and
accurate monitoring requirements.
This section has illustrated that marine plastic debris is poorly represented in the
international and regional binding policy framework. Large geographic gaps exist
in the global coverage of the binding instruments that regulate marine pollution
from land-based activities. Definitions of marine pollution vary across regions.
Voluntary instruments at the international level include weak targets and
timelines, and a third of the Regional Seas have no voluntary instrument specific
to the management of marine litter. Marine plastic debris should be specifically
listed as a pollutant of concern in all regions and measurable targets developed for
reducing the plastic component of marine litter.

5.6.2 Gaps and Improvements for Managing Municipal Solid Waste
Despite the recognition of State sovereignty and the requirement to cooperate in
solving the issue of marine plastic debris, the responsibility lies squarely with
individual States to prevent pollution originating from activities under their
control and jurisdiction. An international policy framework that clearly obligates
integration of marine plastic debris into national solid waste management policies
should underpin State action. The Regional Action Plan for Marine Litter in the
Mediterranean is clear on this, setting a timeline for Contracting Parties to
integrate marine litter measures into National Action Plans by 2015 that target
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reduction at the source. 1257 Effective enforcement would require measurable
targets and strict timelines to be specified in national regulations.
Not all instruments provide details on what effective municipal solid waste
management

encompasses.

Measures

are

mostly

general,

suggesting

“management of municipal solid waste” be given priority when developing action
programmes, plans and measures.1258 All instruments should be updated to ensure
the focal components of waste management are adequately targeted at the national
level. These include collection, transport, treatment and disposal of solid waste,
particularly for persistent and non-degradable materials. Services must at a
minimum include domestic and commercial waste within urban and rural as well
as informal settlements. The location, cost and capacity of landfills must also be
factored into regulations and strategies to reduce marine plastic debris.
The binding instruments of the Regional Seas Programme are vague in their
targets for implementation of effective systems for solid waste management.
Binding timelines should be added to action plans as for the Regional Plan for
Marine Litter in the Mediterranean. This action plan mandates that run-off and
riverine inputs of marine litter must be prevented through the establishment, by
2020 and as appropriate, of adequate waste management systems.1259 The timeline
of 2020 should be made more definite by removing the words “and as
appropriate.” The recent 2015 action plan for marine litter adopted in the Baltic
Sea failed to set binding timelines for implementation targets.
The importance of solid waste management to the prevention of marine plastic
debris must be represented in all binding and voluntary instruments. Compliance
targets should therefore be described in measurable terms that deliver progressive
outcomes, particularly where the prevention of marine plastic debris is mentioned
or implied. As section 5.5.2 has shown, most binding instruments do not
specifically refer to plastic when creating a duty to manage municipal solid waste.
Subjective terms such as “endeavour,” “best efforts,” “take into consideration”
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and “within their capacities” should be strengthened to clearly and consistently
define a minimum level of compliance. Stronger terms such as “eliminate” would
assist in determining success and should replace terms such as “take all
appropriate measures” and “to the fullest extent possible” that make
measurements of success subjective. A zero-tolerance for leakage of plastic waste
would be implied by the inclusion of terms such as “eliminate.”
This section has illustrated the need for the components of solid waste
management to be clearly elaborated within binding and voluntary instruments
and the duty to provide each component clearly mandated in all regions.
Measurable targets must be set for individual components and subjective terms
such as “best efforts” removed. The reduction of marine plastic debris must be a
clear objective and target of waste management policies. Effective solid waste
management reduces the need for coastal dumping, closing another pathway for
plastic waste to enter the marine environment.

5.6.3 Gaps and Improvements for Dumping of Plastic Waste
The London Dumping Convention is the primary global agreement that regulates
the dumping of plastic waste into the marine environment. The Convention
recognises the sovereignty of States,1260 but also prioritises the management of
waste on land before dumping in the sea can be considered.1261 The effective
control of all sources of marine pollution and any steps taken to prevent dumping
are only required if “practicable” and only if the waste or matter are “liable to
create hazards to human health, to harm living resources and marine life, damage
amenities or to interfere with other legitimate uses of the sea.”1262 Synthetic flipflops may harm living resources and marine life, but are unlikely to cause actual
damage to amenities other than the aesthetic values. Legitimate uses of the sea
should be further defined and guidance provided for their qualification.
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The definition used in the London Dumping Convention should be “persistent
plastics and other persistent synthetic materials” only with no further qualification
that could lead to exclusions of any type of plastic material in any form. The
definition on the types of plastics included in the prohibition on dumping as
materials “which may remain in suspension in the sea in such a manner as to
interfere materially with fishing, navigation or other legitimate uses of the sea.”
This would exclude those items that sink or break down into microplastics that
would not interfere “materially” with fishing or navigation. The impact of leached
chemical additives on those creatures that ingest plastics would also be excluded,
as would other impacts such as habitat destruction. The interpretation of
“legitimate uses of the sea” may therefore determine if certain types of plastic
waste may not be dumped under this instrument. Amending the definition of the
London Dumping Convention would strengthen the duty implied in Article 210 of
the Law of the Sea Convention.
The Law of the Sea Convention further implies compliance with the London
Dumping Protocol,1263 which mandates a total ban on the dumping of any wastes
or matter not explicitly permitted for dumping as per Annex I.1264 No description
is provided in this Annex that would match plastic and it is therefore implied that
all States may not dump plastic of any kind into any maritime zone. However, the
objectives of the London Dumping Protocol requires States to take effective
measures to prevent and where practicable eliminate pollution by dumping, but
only according to scientific, technical and economic capabilities.1265 As for the
London Dumping Convention, the objective should be amended to remove such
statements that may be seen to weaken the duty for all states to adopt a zero
tolerance of dumping plastic waste into the sea.
The definition of substances that are prohibited from dumping in the sea must be
standardised across regions. The South Pacific uses the same definition as the
London Dumping Convention and is therefore also subject to interpretation that
may exclude some plastics.
1263
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The geographic scope of the duty to ban ocean dumping must be extended within
the London Dumping Convention and the UN Watercourses Convention. The
London Dumping Convention should include marine internal waters in its scope
as does the London Dumping Protocol. Where international watercourses overlap
with marine internal waters, the UN Watercourses Convention should make it
clear that the prohibition of dumping as per the London Dumping Protocol
applies. As per Article 23 of the UN Watercourses Convention, States must also
“take into account generally accepted international rules and standards.”
Participating States must “take into account” the effects of their use of the
watercourse on other watercourse States.
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These measures should be

strengthened and the term “take into account” replaced with a duty to comply with
international rules and standards.
All regions should adopt a zero-tolerance of dumping of plastic waste as per the
London Dumping Convention and the Protocol thereto and this must be mandated
consistently across all Regional Seas Programmes. This is only achievable for
those regions that have adopted binding instruments. Section 5.5.3 illustrated that
measures prohibiting the dumping of waste in the sea are not adequately
represented within the binding and voluntary instruments of the Regional Seas.
Two thirds of the regions include prohibitions on dumping within the overarching
Convention or within Protocols specific to ocean dumping. This is despite the
dumping of wastes into the sea and coastal zone being highlighted as an issue in
almost every report on marine litter in the Regional Seas areas.
Coastal dumping must be recognised within the regional binding instruments as a
pathway for pollution of the marine environment from land-based sources. As
mentioned in section 5.6.2, coastal dumping is reduced if effective solid waste
management is in place. The practice of coastal dumping is recognised in some of
the regional voluntary instruments. This should be included in all binding and
voluntary instruments and closely linked to the provision of all components of
solid waste management services, including the location of sanitary landfills.
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This section has suggested strengthening the regional adoption of the ban on
ocean and coastal dumping. The definitions for the types of waste that may not be
dumped must include all types of plastic waste. Terms that may lead to a lesser
interpretation must be removed. The practice of coastal dumping must be given
greater priority and integrated within solid waste management strategies and
targets.

5.6.4 Gaps and Improvements for Protection of Habitats and Threatened
Species from Marine Plastic Debris
Section 5.5.4 showed that the broad obligation to prevent pollution of the marine
environment from land-based sources, as per Article 207 in the Law of the Sea
Convention, is given effect by two duties relating to the protection of biodiversity.
These are 1) the duty to protect vulnerable species and habitats and 2) the duty to
prevent the introduction of alien species. As suggested by Kimball, the health of
the global marine ecosystem cannot be considered without integrating the
cumulative transboundary impacts.1267 The duty to prevent transboundary harm is
alone insufficient to ensure States can prevent damage from land-based sources of
marine plastic debris within marine protected areas.
International and regional instruments must include all areas of the oceans when
mandating the protection and preservation of rare or fragile ecosystems and the
habitat of depleted, threatened or endangered species and other forms of marine
life. Where vulnerable species and habitats have been considered, the requirement
for protection is mostly restricted to zones that are declared as marine protected
areas. Migratory species and broader ecosystems are not afforded full protection
under such arrangements. The ability for marine plastic debris to cross boundaries
is also not provided for if protection is spatially limited. Marine Special Areas are
defined in MARPOL Annex V,1268 but the prohibition on disposal of plastic waste
1267
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from vessels is global and not limited to these areas. The Convention on
Biological Diversity is the appropriate international instrument to mandate the
protection of all ecosystems on a global scale from marine plastic debris.
The Convention on Biological Diversity must be strengthened to give effect to
Article 194(5), Article 195 and Article 196 of the Law of the Sea Convention.
Article 7(c) and Article 8(l) of the Convention on Biological Diversity must not
only refer to significant impacts but also the long-term impacts of marine plastic
debris on biodiversity that may not be considered as significant in the short-term.
The “processes and categories of activities”1269 referred to in Article 7(c) should
be expanded to include pollution of any kind, with a definition of pollution
provided that clearly includes synthetic substances such as plastic. The
requirement to “promote” the protection of ecosystems and natural habitats1270
must be strengthened to “ensure” they are protected. These amendments would
add strength to the Convention’s requirement for States to prevent the
introduction of alien species that threaten ecosystems.1271 The Convention on
Biological Diversity should require States to implement measures in this regard
that are no less effective than international rules and regulations and apply to all
areas within and beyond national jurisdiction, including marine protected areas.
As mentioned, Article 207 of the Law of the Sea Convention should be amended
to mandate that laws and regulations adopted by States for the prevention of
marine pollution from land-based activities must give effect to international rules
and standards. With 196 States agreeing to be bound by the Convention on
Biological Diversity,1272 it can be considered generally accepted. This overcomes
the limitations of protecting separate areas of the ocean, or one State
implementing stronger legislation than a neighbouring State.
Regional instruments must apply the duty to protect rare or fragile ecosystems and
depleted, threatened or endangered flora and fauna in all areas of all maritime
1269
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jurisdictions. This must include the duty to prevent the introduction of alien
species, which is not well recognised within regional instruments. An example is
the Mediterranean Regional Plan on Marine Litter. The main objectives of this
binding action plan include preventing the impacts of marine litter on ecosystem
services, habitats and species, particularly endangered species.1273 No measures or
timelines are given specific to endangered species, except to remove existing
accumulated litter impacting on listed endangered species by 2019, if it is
environmentally sound and cost effective and is subject to an Environmental
Impact Assessment.1274
This section has suggested strengthening the duty within the Convention of
Biological Diversity to protect vulnerable species and habitats from the impacts of
marine plastic debris. The geographic scope of this duty must also be expanded
within regional instruments to areas beyond marine protected areas. Preventing
harm to these vulnerable species and habitats gives effect to Articles 194-196 of
the Law of the Sea Convention. With no global binding instrument to protect the
marine environment from land-based sources of marine plastic debris, the duty to
protect all marine species and habitats spans the Law of the Sea Convention, the
Convention of Biological Diversity, the UN Watercourses Convention and the
Ramsar Wetlands Convention. Section 5.7 therefore reviews the need for a new
international framework to regulate the varied sources of marine plastic debris on
land and considers the design of the proposed agreement.
Sections 5.5 and 5.6 have analysed the international and regional policy
framework to determine the adequacy of current measures to prevent marine
plastic debris from post-consumer waste. This research has determined that the
lack of an international binding agreement for the protection of the marine
environment from land-based sources of plastic debris is not sufficiently
compensated for within the present framework. The next section therefore
discusses the feasibility of a new international agreement to regulate land-based
plastic waste and outlines the proposed elements of such an agreement. A table
summarising these elements is provided in Section 2.6 of Chapter Two and in the
1273
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Conclusion chapter. As mentioned, managing waste is an end-of-pipe solution and
does not necessarily reduce waste generation. This is discussed in Chapter Six.
5.7

What Would a New Policy Response for Plastic Waste Look Like?

As with many concerns of a global scale, two broad approaches can be
considered. An international framework may be developed or a regional
decentralized approach, usually based on geopolitical boundaries, may be
preferred. A centralized global approach would see the adoption of a new
international instrument broadly applicable to all States involved in the issue. A
regional approach would require States within a defined area to cooperate in
formulating the content of a regional multilateral instrument tailored to the shared
issues and objectives of the region. In both approaches, all participating States
would first need to reach a consensus that the issue is sufficiently serious to
warrant committing the resources to develop a new legally binding instrument to
incentivise the desired behavioural changes.
One of the advantages of a regional approach is that provisions may be more
applicable to the States involved and may therefore elicit greater participation.1275
The disadvantages include variations between different regions in the agreed
minimum standards of implementation, discrepancies in terminology and
inconsistent targets and timelines. All these factors contribute to making the
overall objectives of reducing marine plastic debris difficult to monitor and
measure at a global scale. As this research has highlighted, the timeframes for
binding instrument to enter into force can vary greatly within regions, making
strategic progress unpredictable. In addition, not all regions have adopted binding
Conventions and only four have Protocols specific to land-based sources of
marine pollution that are in force. A regional approach to establish new binding
agreements or amendments to existing instruments is therefore unlikely to be
effective on a global level, assuming all regions do eventually conclude an
appropriate agreement.
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A single overarching international convention would provide universal minimum
standards such as pollution thresholds, measurable targets and criteria, as well as
the legal principles to be applied. A further consideration would be the scope of
sources to be managed. Given that fairly established international conventions
exist to govern ocean-based sources of marine plastic debris, the present
framework lends itself to the amendment of these marine-focused policies as
suggested in Chapter Four. The majority of plastics polluting the oceans are
widely accepted as originating on land. Because the current legal framework lacks
a global instrument to govern land-based sources and existing regional
conventions have been ineffective in stemming the contribution of land-based
plastics into the oceans, it would seem plausible that a new instrument should aim
to manage only land-based sources of marine plastic debris.
Under current frameworks, discharge of plastic debris generated during the
normal operation of vessels, offshore platforms or other ocean activities is
prohibited1276 and this waste must therefore be returned to shore. Once at shore,
an ocean-based source of plastic waste becomes an issue requiring a land-based
solution for final downstream disposal. Amendments to the existing agreements
governing marine activities, combined with a new international instrument to
sustainably reduce and manage plastic waste on land, would therefore be the most
feasible and efficient approach to a global solution for all sources of marine
plastic debris. Section 3.6 of Chapter Three discusses the constraints of amending
existing agreements and some of the considerations for negotiating a new legally
binding international agreement.
Marine plastic debris is a global issue with transboundary impacts. Adopting and
implementing measures in one region will not necessarily reduce the impacts
experienced in another region. It therefore requires an international policy
response to ensure all regions implement solutions to the same minimum
standard. These minimum standards can be further elaborated within regional
instruments, taking into account regional situations and setting threshold targets
appropriate to the levels of marine plastic debris and the socio-economic
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circumstances of participating States. This may lead to a review of the existing
voluntary instruments, such as Action Plans and guidelines, to provide the details
against which progress can also be measured.

5.7.1 The Waste Reduction Approach
Chapter Two introduced two possible approaches for the design of a new
framework to prevent further increases in the stock of marine plastic debris. The
simpler waste reduction approach focuses on reducing the amount of plastic waste
entering the marine environment. The target would be the land-based waste
stream and the prevention of waste mismanagement. The second more complex
and systemic policy model would employ a usage reduction approach, developing
long-term strategies that move towards a circular economy within the life cycle of
plastics and underpinned by strong industry regulations. The aim of such an
approach would be an overall reduction in the use of virgin plastics, technical
innovation within the various sectors of industry and fundamental changes within
the international policy framework.
The European Parliament and Council Directive 2008/98/EC on waste could form
a basis, but with a greater focus on reducing the percentage of mismanaged plastic
waste. The Directive requires Member States to take the necessary measures to
ensure waste recovery operations are carried out1277 in the hierarchy of prevention,
preparation for re-use, recycling, other recovery (such as energy) and, as a last
resort, disposal. This hierarchy is to be reflected in legislation. 1278 Directive
2008/98/EC promotes separating waste at the collection point, including plastic
waste,

1279

but

only

if

technically,

environmentally

and

economically

practicable.1280 A new international agreement should set stricter targets and not
include such broad exemptions.1281
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5.7.1.1 Defining the Elements of the Waste Reduction Approach
The elements selected for inclusion in the development of a new framework were
outlined in Chapter Two. These are 1) defining a clear and achievable objective,
2) agreeing on the “substance” to be controlled by the instrument, 3) defining
production of the substance, and 4) calculating domestic net consumption per
State based on total production and import/export volumes. This will enable
acceptable thresholds of pollution to be defined and measurable targets and
timelines to be agreed.
Recognising the greatest source of marine plastic debris is from land, the waste
reduction approach would define the main objective of a new instrument around
the need to reduce the amount of mismanaged plastic waste leaking into the
oceans.1282 The

“controlled substance” being regulated would be fraction of

plastic waste that is mismanaged. Within this waste reduction approach,
“production” could be defined as any plastic waste entering the land-based waste
stream, either formally or informally. The formal waste stream would include
regulated municipal solid waste services, whereas the informal waste stream
would include litter, dumps and mismanaged landfills.1283
Similar to the design of the Montreal Protocol, a State could reduce their
production totals through any agreed processes that sustainably divert plastic from
the waste stream, such as recycling. “Imports” and “exports” would refer to any
plastic waste items crossing State boundaries through trade or other known
pathways. Such transboundary movement of plastic waste would exclude those
traded between States as a resource in the secondary plastics industry (recycled).

94/62/EC, The Framework Directive on Waste 2008/98/EC, The Classification, Labelling and
Packaging Regulation 1272/2008/EC, the Landfill Directive 1999/31/EC, the REACH
Regulation 1907/2006/EC and Directive 2012/19/EU on Waste Electrical and Electronic
Equipment (WEEE).
1282
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Jambeck et al provides further detail on mismanaged waste and sources of marine plastic
debris that are not formally managed (ibid).
253

“Consumption” in the waste reduction approach could then be calculated as
production, less the agreed processes that reduce plastic in the waste stream, plus
imports less exports.

1284

A waste reduction approach would recognise

mismanaged waste as the primary pathway for plastics to enter the marine
environment and success would therefore be measured by effective reductions in
the percentage of mismanaged plastic waste by State.1285 This shifts the burden of
quantifying the stock of plastic debris in the oceans to measuring inputs at the
land-ocean boundary.

5.7.1.2 Minimum Participation
The study by Jambeck et al has made the first attempt to estimate the amount of
marine plastic debris that coastal States could potentially have generated in 2010
from land sources.1286 The findings and analysis of the data could provide a basis
for determining a minimum participation rule for a new convention.
The findings of the Jambeck et al study suggest that in 2010 China potentially
contributed 27.7% to the global levels of marine plastic debris. Indonesia had the
potential to contribute 10.1%, the Philippines 5.9% and Vietnam 5.8%. These four
States combined therefore could have been accountable for 49.5% of the total
plastic waste entering our oceans that year. Using the waste reduction approach
for participation, negotiators developing a new agreement would first need to
agree on a base level for the “acceptable” minimum percentage of globally
mismanaged plastic waste. This would represent the lowest target that could be set
by the agreement and will also help determine the minimum percentage of
mismanaged plastic waste participating States must collectively be responsible for
in order to make abatement measures by these States worthwhile. Should
negotiators employ a minimum participation rule that requires a combination of
both a minimum number of participating States and a minimum collective
responsibility for marine plastic debris, it would seem certain no agreement would
come into force without the participation of China, where abatement efforts have
1284
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the potential to reduce over one quarter of plastics entering the marine
environment globally.
The Jambeck et al model finds that the top 20 States potentially contributed 83%
to the calculated total plastic waste entering the marine environment in 2010. Of
these top 20 States, the lowest 10 contributed 14.3% to the total, while the lowest
18 States of the top 20 contributed 45.3% to the calculated total. Should a new
global agreement use the waste reduction approach and have as one of the
minimum participation levels a requirement that member States collectively
contribute at least 50% to the total annual marine plastic debris, it may be possible
for the agreement to come into force without the participation of China and
Indonesia. However, the challenge, as with all international agreements, lies in the
number of States willing to voluntarily participate. Using the target in this
example of a 50% minimum collective responsibility, the agreement would need
the participation of 168 of the 192 coastal States studied. A strong incentive
would be required to achieve such a high level of participation.

5.7.1.3 Waste Production Targets and Caps
For pollution to occur, contamination must exceed a threshold of acceptable
harm.1287 The Law of the Sea Convention does not define thresholds of acceptable
harm. Instead, general types of harm are described, such as harm to marine life,
hazards to human health, impairment of quality for use of seawater and reduction
of amenities. 1288 The Convention encourages the establishment of scientific
criteria “for the prevention, reduction and control of pollution of the marine
environment.”1289 Thresholds of acceptable harm can also be social if based on
public opinion and ethics. The London Dumping Protocol sets a threshold of zero
tolerance, banning the intentional dumping of plastic in the oceans. MARPOL
Annex V sets the same threshold for operational disposal of plastics. International
regulations controlling marine plastic debris from ocean-based sources are
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therefore stronger than for plastic pollution that originates on land. This is partly
due to the recognition of State sovereignty within most treaties. Enforcing
obligations to prevent marine pollution from both land and ocean sources, or even
determining the success of measures implemented by States, can be further
complicated when treaties factor in “the best practicable means at their disposal
and in accordance with their capabilities.”1290
A new international agreement to address land-based sources of marine plastic
debris would need to set clear and enforceable pollution standards.1291 Current
frameworks for ocean governance clearly specify zero tolerance of disposal of
operational plastic waste at sea as well as plastic waste generated on land and
intentionally dumped at sea. It could therefore be argued that the same tolerance
level should apply to the leakage of plastic waste from land-based waste streams.
Many States may, however, feel such a target is unachievable and choose not to
participate in the agreement because the level of investment globally would be
significant for the required infrastructure to meet such a target.
The waste reduction approach may first require an “acceptable” stock of plastic
debris in the marine environment to be agreed upon. This is likely to present one
of the greatest challenges facing negotiators when conclusive scientific evidence
at a global scale is not available to guide decision makers on the various short-,
medium- and long-term impacts of each size category of plastic. Alternately, an
acceptable abatement level could be the preferred overall target. Instead of
targeting the volume of plastic waste generated, negotiators could agree on an
acceptable percentage of mismanaged plastic waste.1292
Once an overall target is established, reduction targets for agreed key sources of
plastic waste entering the marine environment can be calculated. As suggested by
the Jambeck et al study, caps could be set on the national percentage of
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mismanaged waste and the percentage of plastic waste generated per capita.1293
These waste reduction targets could be staged over a number of years with
progressively restrictive targets. This approach allows States to design their own
solutions, but relies heavily on costly infrastructure development for plastics
collection and diversion from the waste stream, such as recycling and
incineration. A similar approach was outlined in the EU Packaging and Packaging
Waste Directive in which packaging waste, including plastics, had increasing
targets applied for the recovery or incineration with energy recovery between
2001 and 2008.1294 The target for recycling of plastics was 22.5%.1295

5.7.1.4 Processes to Reduce Plastic in the Waste Stream
The aim of the waste reduction approach is primarily and end-of-pipe approach
that deals with waste once it is generated. The approach does not aim to reduce
the generation of such waste. Therefore, the primary aims of such an approach
would be to divert end-of-life plastic from landfill and reduce the possibility for
leakage into the environment. This would include improvements to municipal and
industrial waste collection services and increased rates in recycling of plastic
waste, thereby avoiding landfill.
The term “recycling” is often used in a general sense when prioritising key
solutions, but there are significant differences within the types of recycling
available. Four categories of plastic recycling exist and each should be carefully
defined within a policy. Consideration must also be given to the long-term impact
the process will have on the controlled substance when agreeing which are
acceptable for meeting reduction targets.
Primary recycling is the preferred process, providing closed-loop recycling in
which a product is recycled into a product with similar qualities.1296 This may
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require a high standard of waste feedstock. Secondary recycling is the most
common process and results in a product of lower properties, a process often
referred to as downgrading. The resulting products often cannot be recycled
again1297 and secondary recycling should therefore be given a lower priority than
primary recycling when agreeing on acceptable long-term processes for waste
reduction.
The additives used in the manufacturing of plastics, such as brominated flameretardants, can complicate primary and secondary recycling processes. Plastic
products manufactured with chemicals that have since become restricted may reenter the market if included in products made from recycled content.1298 Tertiary
recycling involves the recovery of the chemical constituents of a plastic
product 1299 and could therefore alleviate some of the issues within current
recycling processes.
Quaternary recycling includes recovery of the energy captured within a plastic
product through incineration (energy from waste).1300 In Europe, where landfill is
still the primary option overall, States that have implemented bans on the landfill
of plastics have achieved higher rates of recycling.1301
The waste reduction approach would therefore primarily aim to improve
municipal and industrial waste collection services and promote the four categories
of recycling. Improvements and innovations in these sectors would contribute to
the desired outcomes for the usage reduction approach in the short-term, but
would require medium- to long-term strategies to phase out the linear processes of
secondary and quaternary recycling.
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5.7.1.5 Restricting the Trade of Plastic Waste
The objective of the 1996 London Dumping Protocol is to promote the
management of waste as close to the source as possible. This, in turn, should
stimulate measures to reduce the production of such waste. In an attempt to close
loopholes should States be unable to meet their commitments, Parties are also
banned from shipping their wastes to other countries for dumping or incineration
at sea.1302 This includes shipping to non-signatory States.
Under a waste reduction approach, trade restrictions would regulate the export and
import of plastic waste. As was the aim of the London Dumping Protocol, States
would be required to find sustainable solutions domestically to deal with the
plastic waste generated at a national level.1303 The intention of trade restrictions
would be to encourage national policy that promotes plastic waste as a
commodity. Of particular concern is the export of plastic waste from developed to
developing States. Negotiators would need to agree on the conditions under which
export would be acceptable, such as the sale of plastic waste to cross-border
recycling plants that meet minimum environmental standards defined by the
agreement. Primary recycling may also be listed as a preferred option.
Although plastic waste is green-listed for export under the Basel Convention,
regulating the export of plastic waste would also be in line with the restrictions of
this Convention should any of the additives contained in plastic products be
registered as hazardous under the Convention. Polymers of vinyl chloride are the
only solid plastic waste with EU restrictions in place for shipment, requiring
notification prior to shipment. 1304 Others plastics are subject to stronger
restrictions, but only under very specific conditions.1305
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This section has used examples of existing international and regional policies for
the regulation of pollution by other substances in order to illustrate some of the
design considerations involved in developing a new global agreement to regulate
the management of plastic waste. Not only must an achievable objective be set for
a new binding agreement, but the substances to be controlled must be defined, as
well as activities that may contribute to net consumption calculations by State.
These criteria will assist in calculating State contributions to the issue as well as
measuring progress towards targets.
5.8

Conclusion

A strong expectation exists in the global community for States to make every
effort to reduce marine plastic debris originating within the jurisdiction of
individual States. This applies in particular to post-consumer plastic waste, which
includes items such as flip-flops that are commonly recovered during beach
cleans. This chapter has shown the policy response to be inadequate at the
international level and fragmented at the regional level. This is due in part to the
lack of a binding international instrument to regulate marine plastic debris from
land-based sources, with most issues of post-consumer waste addressed in
voluntary instruments at the international and regional levels.
The current framework has established a duty for all States to prevent pollution of
the marine environment by plastic from land-based sources. To achieve this,
States must manage municipal solid waste appropriately and prohibit illegal
dumping in the ocean, coastal zone and internal waterways. This is underpinned
by the duty to prevent transboundary environmental harm to areas beyond
national jurisdiction and the duty to protect compromised marine species and
habitats. The legal principle of State sovereignty over domestic action challenges
the ability of the global community to enforce compliance by individual States.
This chapter finds that the legal principle of State sovereignty is given priority
within the international binding framework. Binding instruments at the regional
level focus mostly on other land-based sources of marine pollution, such as
nutrient runoff, with some mention made of litter. The management of litter
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within areas of jurisdiction is predominantly addressed within voluntary
instruments, both at the international and regional levels.
This chapter used the common flip-flop as a case study to illustrate the
shortcomings in the global policy response to the problems presented by marine
plastic debris. A new binding global agreement is therefore suggested to prioritise
global action. Such action can then be coordinated at the regional level, but
requires implementation by individual States. This, in turn, requires substantial
financial resources to facilitate the necessary investment in infrastructure to
adequately manage solid waste, to divert the plastic content of waste from landfill
and to prevent leakages of plastic waste into the marine environment. Funding
was a shortcoming highlighted by nearly all the Regional Seas assessments on
marine litter. The issue of adequate financial resources therefore also requires an
improved globally coordinated response. The potential for such a global response
is discussed in Chapter Seven.
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Chapter 6: A Case Study of Land-Based Sources of Marine
Plastic Debris - Industrial Waste
6.1

Introduction

Marine pollution from land-based sources results from activities that take place
under the control and jurisdiction of individual States. These activities include
discharges from industrial activities that represent known point sources of
pollution.1306 The options available to control these point sources should be better
understood than for diffuse sources and therefore easier to regulate. Preproduction plastic pellets result from industry mismanagement. It is this industrial
pollutant that forms the basis of analysis for this chapter.
The chapter follows the same format that has guided the previous two case
studies. Firstly, the issues of pre-production plastic pellets in the environment are
summarised. The application of the Polluter Pays Principle within the plastics
industry is then considered, followed by the feasibility of classifying plastic as a
hazardous substance. The fifth section of this chapter establishes the overarching
duty within the current framework to prevent industrial pollution from point
sources.
The primary policy measure to prevent the release of pre-production plastic
pellets is then identified and analysed, followed by the identification and analysis
of four supporting measures that strengthen the duty to comply with the primary
measure. These are the duty to define representative water quality standards,
setting emission limits and mandating the implementation of best management
practices. Also related to the prevention of industrial pollution is the regulation of
the transport industry within the plastic supply chain. The inclusion of these four
policy measures within the international and regional policy framework is
evaluated and suggestions made to improve the current framework. The final
section of the chapter provides an outline of a new binding international
1306
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agreement aimed at regulating the plastics industry and reducing the consumption
of virgin plastic pellets.
Chapter Five provided a short- to medium-term end-of-pipe policy response. The
final section of this chapter provides a long-term approach that shifts the
perception of marine plastic debris as a waste management issue, bringing the
policy response closer to a circular economy for plastics. A proposed outline is
provided for a new international agreement to regulate land-based sources of
marine plastic debris that transfers the environmental burden from the public to
industry. Although this chapter is not intended to provide an exhaustive solution
to the issue of plastic pollution, it suggests that the Polluter Pays Principle can be
applied by regulating the feedstock of the plastics industry and the consumption
of virgin plastic pellets reduced.
6.2

A Summary of the Problem

Details of the issues microplastics pose to the marine environment were presented
in section 2.7.3 of Chapter Two. The issues specific to plastic pellets is
summarised in this section. Microplastics are less than 5mm 1307 and are
categorised into “primary” and “secondary” microplastics. Primary microplastics
include resin pellets used in the plastics manufacturing process or as industrial
abrasives, as well as microbeads used in cosmetic applications. These can be
introduced to the oceans directly via storm-water runoff and waterways, where
winds and currents can transport them far from the source. 1308 Secondary
microplastics result from the breakdown of larger items and are not included in
this analysis.
Microplastics account for 11% of interactions between marine organisms and
marine debris.1309 Due to their smaller size, pellets can be ingested by a variety of
marine creatures, potentially leading to a range of digestive issues, such as
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blockages and reduced nutritional uptake. 1310 Of the fourteen species of fish
studied off the coast of New England in the early 1970s, eight contained pellets,
showing selectivity for white and opaque colours.1311 Research has shown sea
cucumbers ingest plastic pellets, even displaying a preference for plastics over
sand particles.1312
Pellets accumulate metals from the ocean surface microlayer and water column,
presenting these metals in a relatively bioaccessable form. 1313 Exposure to
seawater also results in sorption of toxic compounds1314 such as polychlorinated
byphenyls (PCBs), dichlorodiphenyltrichloroethane (DDT), and nonylphenols.1315
These toxins are known to cause endocrine disruptions, neurotoxic effects and
cancer1316 and can leach into organisms if ingested.1317 Pre-production pellets are
also available with compounds such as bisphenol A and nonylphenol pre-mixed in
the resin prior to moulding.1318 The Baltic Sea Action Plan lists 11 hazardous
substances of specific concern in the Baltic Sea, three of which are found in resins
used in plastics manufacturing.1319
Plastics may once have been considered bio-inert, simply passing through an
organism if ingested without causing harm. However, research over the last four
decades has provided clear evidence of the global nature and persistence of
marine plastic debris, resulting in ecological impacts of entanglement, ingestion,
transportation of foreign invasive species, and the emerging issue of both sorption
and leaching of persistent organic pollutants (POPs) and heavy metals.1320 The

1310

Provencher, J. F. et al, 'Evidence for increased ingestion of plastics by northern fulmars
(Fulmarus glacialis) in the Canadian Arctic' (2009) 58(7) Marine Pollution Bulletin 1092-1095.
1311
Carpenter, E. J. et al, above n 77.
1312
Graham, E. R. and Thompson, J. T., above n 305.
1313
Ashton, K. et al, 'Association of metals with plastic production pellets in the marine
environment' (2010) 60(11) Marine Pollution Bulletin 2050-2055.
1314
Arthur, C. et al, above n 93.
1315
Mato, Y. et al, above n 33.
1316
Ritter, L. et al, above n 36.
1317
Teuten, E. L. et al, above n 297.
1318
California Environmental Protection Agency, Preproduction Plastic Debris Program,
<http://www.waterboards.ca.gov/water_issues/programs/stormwater/plasticdebris.shtml>,
accessed 2 November 2013.
1319
HELCOM, 'Substance relevant sectors of the 11 hazardous substances / substance groups of
specific concern to the Baltic Sea' in HELCOM Baltic Sea Action Plan (HELCOM Ministerial
Meeting, Krakow, Poland, 15 November, 2007) .
1320
Teuten, E. L. et al, above n 297.
264

low mass and buoyancy of pellets allows these pollutants to be easily transported
by wind and ocean currents.1321 Their persistence in the oceans and potential to
transport toxins creates a transboundary concern that can be experienced in
ecosystems very remote from the source, 1322 impacting on biodiversity and
fisheries and presenting a risk to global food security.
Removal of pre-production pellets from the oceans and coastlines is currently not
feasible on a large scale.1323 Pellets are mostly overlooked in clean-ups because
they are one of the most inconspicuous forms of plastic debris.1324 In addition, less
than 10% of pellets contaminating sandy beaches are found on the surface layer,
with most being found as deep as 2 metres.1325 Even if zero-discharge were
achieved, those pellets already in the environment will continue to impact habitat,
biodiversity and global food sources for decades to come. 1326 Preventative
measures are therefore the most realistic solution.1327
Entry of Pellets into the Aquatic Environment
Once formed, pellets are packaged and transported to plastics manufacturers.
During manufacture and transport, pellets may be mishandled or spilled and
transported by rainwater and waste streams into the marine environment.1328 This
can be via industrial outfalls, inland waterways, municipal sewage systems and
storm-water discharges.1329 Pellets may also enter the marine environment while
shipped at sea.1330 Most studies have focussed on the entry of pellets via rivers,1331
showing that up to 80% of plastic debris in rivers can be industrial pellets.1332 The
study of the Danube referred to here estimated that 4.2 tons of plastic waste enters
1321
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the Black Sea every day via this river alone. For the Los Angeles and San Gabriel
Rivers, pellets made up 13% of weight of plastic waste emissions and was the
second most prevalent material found.1333
A US patented pellet was once manufactured containing a pest repellent, which
was then intentionally dispersed in the environment to control a variety of
pests.1334 Pellets were also used as packing material, insulation and to facilitate
moving of heavy objects aboard vessels.1335 Pellets are now being used as stuffing
in children’s toys, and are readily available for sale via the Internet. The varied
demand for plastic pellets is not environmentally sustainable without a regulatory
framework that targets 100% containment within the plastics supply chain.
6.3

Polluter Pays Principle and the Burden of Proof

A fundamental concept of sustainable development is the application of the
Polluter Pays Principle in which the polluter must pay to remediate any
environmental damage they may cause. Some developing States have extended
the Principle to hold government authorities accountable for not preventing
environmental

damage.

Local

governments

are

made

responsible

for

compensating victims of environmental damage should the polluter be unknown
or insolvent.1336 More broadly, the Polluter Pays Principle is not only applicable
to corrective actions once pollution has occurred, but also for the costs of
prevention.
The Polluter Pays Principle is closely linked to the Precautionary Principle. In
practice, these two principles are given effect by shifting the burden of proof for
establishing safety of action to those proposing the activity instead of
governments or opponents having to prove potential or resulting harm.1337 An
example is the Stockholm Convention, which mandates that a proposed listing of
1333
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new chemicals to be banned or regulated should not be prevented from proceeding
because full scientific certainty is lacking.1338
The Stockholm Declaration 1339 aims to eliminate the discharge of substances
beyond the point at which the environment no longer has the capacity to “render
them harmless.” This can also be regarded as the point of irreversible damage1340
and may be a difficult threshold to determine. Environmental capacity is defined
as “a property of the environment which measures its ability to accommodate a
particular activity, or rate of activity, without unacceptable impact.” 1341
Determining thresholds also implies a responsibility to monitor the impacts of an
introduced substance to prove it is not causing harm or irreversible damage.
The effects of plastic additives such as Bisphenol A (BPA), polychlorinated
biphenyls (PCBs) and various Pentabromodiphenyl ethers (PBDEs) have been
widely researched and reported in recent years.1342 Legislation has been slow to
keep up with and control the increasing production of plastics or their respective
chemical makeup. This is despite evidence of their impacts on the environment,
food sources, economies and human health. BPA is recognised to be acutely toxic
to aquatic organisms and is considered “highly hazardous to the aquatic
environment.” In a world first, BPA was banned in Canada in 2010.1343 Use in
baby bottles has been phased out in many countries due to consumer demand, but
outside of Canada BPA is still widely added to protective linings of metal-based
cans, including those containing infant formula.1344
Polychlorinated biphenyls (PCBs), along with DDT, were among the 12 “dirty
dozen” persistent organic pollutants listed in Annexes of the Stockholm
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Convention.1345 Studies have shown that plastic pellets can sorb these toxins from
surrounding waters, concentrating them and making them more readily available
within

the

marine

food

web.

Two

brominated

flame-retardants,

pentabromodiphenyl ether (pentaBDE) and octabromodiphenyl ether (octaBDE),
were later included in the annexes of the Stockholm Convention 1346 and
international manufacturing of these products is now phasing out.

1347

Hexabromocyclododecanes (HCBDs) have increased in production as a
replacement. These have since been proposed for inclusion in Stockholm
Convention.1348
The hazard microplastics pose to aquatic environments has been recognised in the
United States through the adoption of a federal bill that bans the sale or
distribution of rinse-off cosmetics containing microbeads. 1349 Canada and
Australia are considering similar legislative measures. Banning a product,
however, is not a true application of the Polluter Pays Principle, nor does it place
the burden of proof of environmental safety on the designer. The same recognition
of hazard given to microbreads should apply to pre-production plastic pellets1350
by mandating 100% containment by industry.
The containment of pre-production plastic pellets is the responsibility of plastics
manufacturing, handling and transport facilities. They are not post-consumer
waste to be managed by consumers and municipal waste management services.1351
States can no longer claim ignorance of the issue. There is enough scientific
evidence to prove foreseeable harm by plastic pellets. This harm is avoidable.
1345
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The burden of proof must be shifted away from the public to the producer as it is
for the medical industry.1352 The EU Directive on packaging and packaging waste
is an example of legislation that includes this concept by requiring manufacturers
to design packaging so that its impact on the environment is reduced. This
includes reducing the content of hazardous substances and designing packaging
for reuse and recovery.1353 This Directive is given effect in many States within
Europe through adoption of the Green Dot labelling incentive.1354 To comply with
the packaging recovery targets of the EU Directive, companies may pay a
qualified national packaging recovery organisation to take on this responsibility
for them and may then display the Green Dot to indicate compliance.
This section has highlighted the need for industry to be held accountable for the
effects of their actions and products. Industry is responsible for not only
remedying these effects, but also preventing them. Without a policy framework
that legislates this responsibility, the onus will continue to be on the public sector
to prove harm and unacceptable levels of pollution that do not meet defined
environmental standards.
6.4

Can Plastics be Classified as a Hazardous Substance?

Protection of human health and the environment from the adverse effects of
hazardous waste is a key objective of the Basel Convention On The Control Of
Transboundary Movements Of Hazardous Wastes And Their Disposal.1355 Unless
the manufacturing process of plastic products incorporates a substance that may
be defined as a “hazardous waste” under the Basel Convention,1356 plastic waste is
not governed by this Convention.1357 Pre-production plastic pellets are likely to be
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grouped as solid plastic waste according to the Basel Convention and therefore
not considered as hazardous waste.1358
End-of-life plastics have traditionally been classified as a solid waste, but
scientists have proposed reclassifying harmful plastics as a hazardous waste.1359
Such a classification would assist governments in mandating that those who
develop a product must first prove a level of acceptable or no harm to humans and
the environment throughout the lifecycle of their product before the product is
released to market. However, a classification of hazard could prove problematic,
as discussed at the Inception Meeting of GESAMP Working Group 40 in 2012.
The size, shape and fragmentation of plastics vary in addition to the combination
of chemical additives used to obtain the required characteristics of the final
product. The level of hazard therefore also varies considerably within this matrix
and would be difficult to define for plastic waste as a general category.1360
It may be feasible to classify microplastics as hazardous, but to achieve this a
differentiation must be made between primary and secondary microplastics. It
may be problematic to list secondary microplastics as hazardous waste due to the
range of products that can break down into tiny particles. The characteristics of
primary microplastics, particularly pellets while in the plastics manufacturing
chain, are more predictable. According to the GESAMP workshop, risk is
assessed based on persistence, bioaccumulation, toxicity and long-range transport.
These are all applicable to primary microplastics.1361
The 2007 Baltic Sea Action Plan does not list plastics as a target pollutant, but
some of the chemicals added in the manufacture of resin pellets are listed within
the 11 hazardous substances of specific concern to the Baltic Sea.1362 These
chemicals are also added as flame-retardants in plastic applications such as
electrical equipment, insulation wires and TV shells. The anti-fouling agent,
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Tributyltin compounds (TBT), is also listed in the Action Plan because some
stabilisers used in plastic products can contain TBT as an impurity.1363
In determining whether plastic pellets can be classified as a hazardous substance,
a distinction must be made between chemicals added during the manufacturing
process and chemicals sorbed from the surroundings once discharged into the
environment. Determining which toxins will be present in surrounding waters
would be nearly impossible to predict on a global basis. A risk assessment of
primary microplastics should therefore exclude sorbed toxins as a criterion for a
hazardous assessment. As highlighted by the International Pellet Watch, “In the
open oceans and remote coast, ecological risk associated with plastic additives
could be more serious than chemicals sorbed from seawater.”1364
The need to assess primary microplastics for hazardous classification is supported
by a recent study that evaluated 55 of the most commonly produced plastic
polymers. Based on EU classification, the hazard-ranking model of the study
found 31 of these 55 polymers ranked in the two most hazardous categories. Some
polymers were made from monomers classified as mutagenic and/or
carcinogenic.1365 In the absence of a hazardous classification, policy intervention
must embrace the Precautionary Principle as well as the Prevention Principle and
target zero tolerance of pellet release from the plastics industry.
6.5

Establishing a Duty to Prevent Pollution by Plastic Pellets

The discharge of plastic pellets into waterways by the plastic manufacturing chain
is reflected in the definition of pollution given in the Law of the Sea Convention.
This point source of pollution would constitute a direct introduction by man of a
substance into the marine environment or an estuary that may harm living
resources and marine life.1366 Pellets may also present hazards to human health
via the transfer of toxins into the food chain.
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As mentioned in previous chapters, the Law of the Sea Convention assigns
various rights and duties to all States. Duties include the general obligations to
“protect and preserve the marine environment” 1367 and to take all measures
“necessary to prevent, reduce and control pollution of the marine environment
from any source,”1368 as well as harmful substances which are persistent. 1369
Transboundary pollution is specifically addressed in Article 194 in which States
are obligated to take all measures necessary to prevent pollution of areas beyond
those in which States have sovereign rights.1370 By mandating “all measures
necessary,” the Law of the Sea Convention implies States must legislate that
industry apply best management practices in the prevention of transboundary
harm by pre-production plastic pellets.
Land-based pollution is dealt with in Article 207 of the Law of the Sea
Convention. This Article obliges States to adopt laws and regulations to prevent
pollution from rivers, estuaries, pipelines and outfall structures1371 from reaching
the marine environment and must take “other measures as may be necessary”
pursuant to this. 1372 States are therefore required to implement rules and
regulations that control, if not eliminate, point-source industrial pollution that is
discharged into internal and transitional waters. Rules and regulations would
include defining emission limits for discharges into these water bodies. Thus, all
States have a duty to adopt legislation requiring 100% containment of toxic,
harmful and persistent pre-production plastic pellets by industry.1373 Even if these
measures do not take international standards into account, they must at a
minimum prevent transboundary pollution of the marine environment from all
land-based sources.
The inclusion of rivers in Article 207 also implies that States bordering a river
should cooperate on establishing water quality standards for the shared
1367
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waterway. 1374 This is supported by the UN Watercourses Convention, which
requires watercourse States to cooperate in setting joint water quality objectives
and criteria.1375
The issues presented by marine plastic debris are largely treated as a failure of
waste management practices. The international community is mostly calling for
“the development and enforcement of comprehensive national and local waste
management policies, strategies, laws and regulations.”1376 This is reflected in the
UN Regional Seas, as shown in Chapter Five, with many of the binding regional
instruments also referring to pollution prevention from point sources.1377 Not
enough attention has been given to the role the plastics manufacturing industry
plays in contributing to and preventing the issues of marine plastic debris,
particularly with regards the chemical components of plastic products and the
hazards these present to humans and marine ecosystems.
6.6

Measures Identified to Prevent Marine Pollution from Point Sources

The United States EPA divides the plastics industry into three major sectors.
These are pellet producers, transporters (by land or sea) and processors where
pellets are moulded into plastic products.1378 The possibility of pellet loss exists in
each of these sectors, opening pathways for pellets to enter aquatic environments
from drains, runoff and direct discharge. Preventing pellet loss into inland and
transitional waters or directly into the marine environment requires adoption of 1)
water quality standards, 2) industrial emission limits through licenses and permits
to meet those standards, 3) implementation of best management practices within
the entire supply chain, and 4) prohibiting the discharge of pellets in cargo
residues by the marine shipping industry.
The shipping sector is selected to analyse the policy framework with regards the
release of pellets during transport because cargo residues are governed under
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existing agreements specific to the maritime sector. Transport of plastic pellets on
land would be governed by the general practices of the plastics supply chain.
These four measures form the focus of analysis in this chapter to determine the
effectiveness of the international and regional policy framework in obligating the
duty to regulate industrial point sources of marine pollution.

6.6.1 Water Quality Standards and Plastic Pollution
Rivers and wastewater discharge are recognised as significant pathways for plastic
waste to enter the marine environment from point sources. 1379 Research has
shown that the concentration of marine plastic debris found on beaches is highest
adjacent to where waterways exit into the coastal zone.1380 The standard of water
quality maintained in these waterways is therefore a key component in
determining the acceptable threshold of plastic waste entering the marine
environment from land. To accomplish this, water quality standards must define
the designated uses of water bodies and the criteria that ensure sufficient
protection of such uses, as well as measures that will prevent further degradation
of water quality. This requires identification of the pollutants that impair water
quality and establishment of acceptable thresholds. Levels of pollution beyond
these thresholds will negatively affect the designated uses.

6.6.1.1 Binding International and Regional Measures
As discussed in Chapter Two, all aspects of the definition of pollution of the
marine environment used in the Law of the Sea Convention apply to plastic
pellets. Considered an industrial waste, pellets are a substance that can be
introduced by man directly into the marine environment or estuaries and which
can reduce the quality of seawater for use or become a hazard to human health.1381
The UN Watercourses Convention does not implicitly mandate the establishment
of water quality standards, but does require watercourse States to regularly
exchange data on the condition of a shared watercourse relating to water
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quality.1382 This is only required if such information is readily available and, if
not, the complying State may request financial assistance from the requesting
State to collect and process such information.1383
At the regional level, the West and Central African Protocol for land-based
sources of marine pollution provides guidance on environmental quality standards
for water, mandating that uses should be designated to assist in defining the goals
of water quality standards. Discharges into water bodies can then be controlled
according to established standards. The Protocol lists a few suggested aims of
such standards, such as protecting living resources and nature, as well as ensuring
leisure and tourism activities are as safe as possible.1384 Environmental quality
objectives suggested include conservation of biological diversity and promotion
of long-term productivity of ecosystems.1385
The Protocol for land-based sources of marine pollution in the Western Indian
Ocean requires Contracting Parties to establish common emission limits in
support of environmental quality standards within three years of the Protocol
entering into force. 1386 All Contracting Parties are also to adopt appropriate
measures to ensure no entities engage in activities that are inconsistent with the
objectives, principles or purposes of the Protocol.1387 Administrative mechanisms
must be put in place to regulate point source discharges and releases, and hotspot
methodologies tested to guide national strategies in achieving substantial
reductions of pollutants from point sources.1388 The Protocol, however, is not yet
in force.
The EU Water Framework Directive aims to protect inland surface waters,
transitional waters and coastal waters so as to prevent further deterioration of
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aquatic ecosystems.1389 The objectives of relevant international agreements are to
be achieved by reducing discharges to “close to zero” for hazardous man-made
synthetic substances.1390 Pollutants are broadly defined as any substance “liable to
cause pollution.”1391 The indicative list of main pollutants includes substances that
may affect the reproduction or other endocrine related functions in or via the
aquatic environment, as well as materials in suspension.1392 Complementing this
Framework Directive, the EU Directive on bathing water quality lists plastic as
one of the water quality parameters to be regulated. As per this Directive,
authorities are only required to visually monitor bathing waters for plastic
pollution and are therefore unlikely to observe microplastics such as plastic
pellets. Only after such pollution is found in bathing waters are “adequate
management measures” to be taken.1393

6.6.1.2 Voluntary International and Regional Measures
The 1992 United Nations Conference on Environment and Development resulted
in the adoption of Agenda 21. Chapter 17 of Agenda 21 urges States to prioritise
the establishment or improvement of regulatory and monitoring programmes to
control effluent discharges and emissions of plastics. 1394 The application of
preventive, precautionary and anticipatory approaches is advised to avoid
degradation of the marine environment and reduce the long-term risk of
irreversible negative effects. 1395 Chapter 18 of Agenda 21 also proposes
programmes be established to protect water quality and aquatic ecosystems.1396
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Principle 7 of the Stockholm Declaration 1397 encourages States to “take all
possible steps to prevent pollution of the seas by substances that are liable to
create hazards to human health, to harm living resources and marine life, to
damage amenities or to interfere with other legitimate uses of the sea.” This is
extended to areas beyond the limits of national jurisdiction1398 and is reiterated in
the Rio Declaration.1399 Serious or irreversible damage to ecosystems from the
discharge of substances in such quantities that exceed the capacity of the
environment to render them harmless must be halted.1400 This creates a threshold
for water quality standards by limiting the release of substances that cannot be
“rendered harmless” by the environment. The longevity of plastics in the marine
environment and the ingestion of nanoplastics make it unlikely that such pollution
will be rendered harmless in the foreseeable future.
The Montreal Guidelines for the Protection of the Marine Environment from
Land-Based Sources specifically includes industrial discharges that reach the
marine environment from outfalls, run-off and watercourses in the definition of
“land-based sources.” 1401 The guidelines suggest all States should implement
national laws and regulations to protect the marine environment from pollution
originating on land, taking into account internationally recommended practices
and procedures, but also taking appropriate measures to ensure their
compliance.1402 Watershed or drainage basin planning is acknowledged as an
important component, recognising that a large proportion of pollution enters the
marine environment via watercourses.1403
In the Washington Declaration,1404 States agreed to prioritise the treatment and
management of wastewater and industrial effluents.1405 The Global Programme of
Action on the Protection of the Marine Environment from Land-Based Activities
was also adopted. This programme recognises the basic relationship between
1397
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freshwater and marine environments,1406 as well as the transboundary nature of
plastics in the oceans. 1407 “Resin pellets used as industrial feedstocks” are
specifically mentioned as a source of pollution, 1408 noting that pellets can
“circulate and deposit on oceanic scales.”1409 Signatory States have as a common
goal “sustained and effective action to deal with all land-based impacts upon the
marine environment” and should take “immediate preventative and remedial
action, wherever possible.” 1410 These include separation of industrial effluent
from urban wastewater and stormwater

1411

and regional cooperation in

harmonising environmental and control standards for emissions and discharges of
pollutants.1412
The rate of escape of pre-production pellets into waterways is suggested in the
Honolulu Strategy as a measure of the adequacy of infrastructure and best
management practices in place.
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Strengthening frameworks regarding

stormwater, combined sewer systems and debris in tributary waterways is
suggested. Best Management Practices for infrastructure maintenance, industry
and transport are to be refined and promoted,1414 including those designed for the
capture of trash in municipal stormwater systems such as trash-capture
devices. 1415 Expansion of and participation in the voluntary Operation Clean
Sweep 1416 program is encouraged. 1417 However, where voluntary efforts to
prevent the release of pre-production plastic pellets into waterways and the oceans
are not successful, development of regulatory tools is recommended.1418 Should
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cargoes of pre-production plastic pellets be lost at sea,1419 fines and taxes are
suggested unless intentionally dumped to preserve human life.1420
At the regional level, the East Asian Seas Regional Action Plan On Marine Litter
provides little direction on industrial containment measures relevant to preproduction plastic pellets. However, the earlier Regional Programme of Action for
the Protection of the Marine Environment identifies industrial waste as a priority
source of pollution. A general aim of the Programme is to control pollutants to an
acceptable level using methods such as dissemination of best management
practices for industries to reduce and minimise pollutant discharges.1421
The regional plan of action for sustainable development in the North-East Pacific
calls for the development and implementation of standards and guidelines for
discharges of solid and liquid industrial wastes.1422 A similar general intention is
included in the regional action plans of the Northwest Pacific region1423 and the
South Asian Seas.1424 The regional plan of action for the West and Central Africa
region promotes identification of the origin and magnitude of suspended and
dissolved matter in rivers, 1425 followed by the formulation of guidelines and
standards for the control of industrial wastes and applicable effluent standards.1426
Although the Wider Caribbean has an existing regional plan on marine litter, the
1981 Regional Plan of Action provides greater guidance for measures to control
the release of pre-production plastic pellets into the marine environment. This
plan promotes the assessment of the sources, quantities and routes of industrial
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wastes reaching the marine environment,1427 studies of their characteristics1428 and
prevention of pollution by industrial wastes in catchment areas.1429
This section has shown the establishment of water quality standards applicable to
preventing the industrial release of plastic pellets is represented more widely
within the voluntary framework than the binding agreements adopted at the
international and regional levels. Defining water quality standards is a first step to
regulating individual facilities through permits and licensing that target emissions
of specific substances in order to achieve the desired standards. The shortcomings
and improvements for regulating the release of plastic pellets by defining water
quality standards are discussed in section 6.7.2.

6.6.2 Industrial Point-Source Pollution and Emissions Limits
Water quality standards require an acceptable threshold of pollution to be
determined. Polluters can then be regulated through permitting systems and
compliance with emission limits can be monitored in order to maintain the
determined water quality standards. Permits may also include technology
standards that must be adhered to. The Western Indian Ocean Protocol on landbased sources of marine pollution defines emission regulation as “a control
requiring a specific emission limitation, or otherwise specifying limits or
conditions on the effect, nature or other characteristics of an emission or operating
conditions that affect emissions.”1430

6.6.2.1 Binding International and Regional Measures
The Law of the Sea Convention provides no guidance on emission limits from
land-based sources, relying instead on regional instruments to determine levels of
emissions appropriate to the conditions and issues particular to each region. For
dumping directly into the ocean, however, the Law of the Sea Convention
requires States to adopt laws and regulations that require operators to obtain a
1427

United Nations Environment Programme (UNEP), Action Plan for the Caribbean Environment
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Ibid, paragraph 28.
1430
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permit prior to dumping within the territorial sea and EEZ or onto the continental
shelf.1431 The laws adopted must be no less effective than the London Dumping
Convention and must therefore prohibit the dumping of persistent plastics.
Spilled pellets may be washed by rainwater runoff or in wastewater of industrial
sites into combined sewer systems. 1432 Plastic pellets may be washed down
combined sewer systems where they are added to sewage sludge depending on the
level of treatment and removal of solid particles.1433 This sewage sludge may be
dumped at sea by local authorities. 1434 The London Dumping Convention
prohibits the deliberate dumping of persistent plastics into the sea. 1435 The
Protocol to the London Dumping Convention extends the ban established by the
Convention to the marine internal waters of a State.1436 As per the Protocol,
substances that can be considered for dumping permits include sewage sludge1437
and are subject to the considerations listed in Annex 2. According to Annex 2,
assessments must include alternative actions to dumping, such as process
modification and on-site, closed-loop recycling.1438 Specific to sewage sludge,
waste prevention strategies must be implemented and these should include control
of the sources of contamination.1439 The London Dumping Protocol therefore
provides a stronger mandate, both in geographical scope and regulation of
substances that may be dumped, to implement a zero tolerance of pellet release, as
well as best management practices within the plastic supply chain such as
Operation Clean Sweep.
1431
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Other international binding agreements with application to land-based sources of
plastic pellets are the Convention on Biological Diversity and the UN
Watercourses Convention. The Convention on Biological Diversity mandates that
conservation of biological diversity be integrated into relevant sectoral and crosssectoral plans, programmes and policies, 1440 but processes and categories of
activities need only be regulated and managed should they have a “significant
adverse effect” on biological diversity.1441 Research is still unclear on the effects
marine plastic debris has on population levels and the impact of plastic pellets
may not be regarded as significant at this stage. The UN Watercourses
Convention is more specific on the need to regulate emissions, but is limited in
geographic scope to international watercourses. The Convention requires
watercourse States to establish lists of substances that must be prohibited or
limited from entering an international watercourse.1442
At a regional level, the Tehran Convention of the Caspian Sea requires
Contracting Parties to coordinate action programmes or develop individual
emission and discharge limits to reduce the pollution loads from industrial point
sources and runoff.1443 At the same time the Protocol on land-based sources of
marine pollution in the Caspian Sea requires Parties to adopt regional and/or
national programmes based on pollution source control and containment
measures.1444 Licensing is a recommended measure for the prevention, reduction
and control of wastewater discharges within the Convention area of the Caspian
Sea.1445
As for the Caspian Sea, source control is promoted in the Protocol on land-based
sources of marine pollution in the Western Indian Ocean.1446 This Protocol is
more specific in its requirement for Contracting Parties to ensure emission
controls of point source discharges and releases into water within the Protocol
1440
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area are based on emission and discharge limit values. Consideration must be
given to the social, economic and technological capacities of the Parties.1447 The
rubber, plastic and beverage industries are to be given priority as per the Protocol
on land-based sources of marine pollution in the Western Indian Ocean.1448 This
Protocol, however, is not yet in force.
The Protocol on land-based sources of marine pollution in the Western, Central
and Southern African Region also specifically includes the activities and
associated facilities or components of the rubber and plastics industry, as well as
the beverage industry1449 and is also not yet in force. Contracting Parties must
ensure that mandatory emission controls for point source discharges and releases
are based on environmental quality standards and objectives.1450 Parties are also
required to take all measures to “considerably reduce” the effect of pollution from
point sources.1451
At a more general level, measures to prevent pollution discharges from land must
be taken by those States that are party to the Kuwait Convention of the ROPME
Sea Area. 1452 The Protocol on land-based sources of marine pollution in the
ROPME Sea Area requires Contracting States to progressively develop and adopt
regional regulations to control significant types of waste discharge from landbased sources. Stricter local regulations are mandated for specific sources, which
are to be based on local pollution problems and desirable water usage,1453 and
requiring a permit for such discharges.1454 Considerations for permit authorisation
include the effects on human health from pollution of edible marine
organisms.1455
1447
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As for the Western Indian Ocean, the Red Sea Protocol on land-based sources of
marine pollution (not in force) recommends that national legislation takes into
account the social and economic conditions of each Party when adopting licensing
and waste disposal regulations to control waste discharge points. The same
considerations, along with the polluter pays principle, must be respected when
designing punishment for failure to obtain such an authorisation license or noncompliance with license conditions.1456
The 1992 Helsinki Convention of the Baltic Sea defines “harmful substance” as
any substance liable to cause pollution if introduced into the sea. 1457 These
harmful substances must not be introduced from point sources without a prior
special permit, unless released in “negligible quantities.”1458 Strict authorisation or
regulation is also required for point source discharges into the Mediterranean
Protocol Area1459 and the maritime area of the Northeast Atlantic region.1460
The Mediterranean Regional Plan on Marine Litter specifies a binding
timetable 1461 that requires Contracting Parties to implement measures for the
prevention and reduction 1462 of discharges originating from land-based point
sources, adding to this duty those activities originating within the territories of the
Contracting Parties that may affect the Mediterranean Sea Area directly or
indirectly.1463 This includes introduction of pollutants via, amongst others, all
watercourses or run-off.1464 The Regional Plan also suggests future research into
the identification of industrial pellets as a main source of microlitter.1465
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Directives developed by the European Community would govern the
Mediterranean Sea, the Black Sea, the Baltic Sea, the North-east Atlantic and the
Caspian Sea. The EU Water Framework Directive requires emission controls to be
established, including the option to prohibit the release of pollutants into water.
Prior authorisation or registration is to be a requirement for point source
discharges liable to cause pollution.1466

6.6.2.2 Voluntary International and Regional Measures
Regulatory instruments may make use of “black,” “grey” and “white” lists to set
emission limits. The Montreal Guidelines make use of a “black list” of substances
for which emissions should be banned and a “grey list” of substances for which
emissions should be reduced. Those that are not readily degradable or rendered
harmless by natural processes,1467 and because they endanger the welfare of living
organisms causing undesirable changes in marine ecosystems, may be added to
the black list.1468
Substances on the grey list for which emissions must be reduced include those
that may not produce toxic effects, but may still become harmful. This harm may
be due to the quantities discharged, because they are liable to seriously reduce
amenities, or are liable to endanger marine organisms or impair other legitimate
uses of the sea.1469 Methods employed to achieve these bans or reductions can be
sectoral technology-based standards, which would impose affordable costs fairly
across the plastics manufacturing sector.1470 These guidelines also apply to landlocked States that may contribute to marine pollution from releases originating
within their territory into watercourses that flow into the marine environment.1471
Permits are promoted in the Honolulu Strategy to regulate uses and management
of waterways. This includes regulation of stormwater and combined sewer
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systems in order to decrease contributions to marine plastic debris through runoff
from impervious surfaces.1472
At a regional level, the Regional Plan of Action for the Wider Caribbean suggests
an assessment of the sources, quantities and routes of industrial wastes reaching
the marine environment. Member Parties are also urged to develop watershed
management guidelines, especially for areas that drain into the Caribbean Sea,
focusing particularly on the prevention of pollution by industrial waste.1473
The South Asian Seas has no binding Convention. Instead, the Action Plan
encourages the formulation of alternatives to the disposal of waste into coastal
waters as well as regional and local guidelines and standards for the control of
industrial and other wastes.1474 The Framework for Marine Litter for this region
recognises that all countries in the region are developing countries and may not
have the resources to effectively implement abatement measures. The Framework
therefore promotes mandatory measure to obligate financial and technical
contributions by the plastics industry to control solid waste discharges. 1475
Like the South Asian Seas, the East Asian Sea has no binding framework
Convention. This region instead relies on “member country goodwill.” 1476 In
2008, the region adopted the Regional Action Plan On Marine Litter. This is a
high level plan with no mention of targeting industry or preventing point sources
of marine litter, except to work with the plastics industry on awareness
activities.1477
In contrast to the weak recognition of the plastics industry within the East Asian
Sea region, the North-East Atlantic1478 specifically aims to promote the use of
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Best Available Technique and Best Environmental Practice to prevent micro
particles entering the marine environment from stormwater sources. 1479 The
products and processes that include primary microplastics are to be evaluated to
reduce their impact on the marine environment1480 and the region aims to achieve
zero pellet loss along the entire plastics manufacturing chain from production to
transport.1481
Besides the establishment of water quality standards, setting emission limits for
industrial discharges into water bodies provides the best method for regulating
and measuring compliance with 100% containment standards for plastic pellet
loss. The shortcomings and improvements for this category of regulatory tools are
presented in section 6.7.3. Once emission targets are set, best management
practices can be employed by industry to comply with these targets.

6.6.3 Best Management Practices
The United States Environmental Protection Agency defines best management
practices (BMPs) as “a permit condition used in place of, or in conjunction with
effluent limitations, to prevent or control the discharge of pollutants. BMPs may
include a schedule of activities, prohibition of practices, maintenance procedure,
or other management practice.”1482 As mentioned, Operation Clean Sweep is an
example of a voluntary instrument that aims to achieve zero pellet loss, as well as
zero plastic flake and powder loss. Adoption within legislation is encouraged
through the promotion of best management practices, best available techniques or
best environmental practice.

6.6.3.1 Binding International and Regional Measures
The international binding instruments are not sufficiently detailed to mandate the
implementation of best management practices. Only general obligations to take all
measures necessary to prevent marine pollution from land-based sources are
1479
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provided. The Law of the Sea Convention does, however, include international
procedures and practices within some provisions. These must be taken into
account when adopting national laws and regulations for land-based sources of
marine pollution and must include those that are designed to minimise to the
fullest extent possible the release of harmful and persistent substances.1483
As mentioned, the Law of the Sea Convention does not specifically target point
sources or industrial pollution. In contrast, the UN Watercourses Convention
requires watercourse States to establish agreed techniques and practices to address
pollution from point sources.1484 This, however, is only required if requested by
any of the watercourse States.
Within the UN Regional Seas Programme, the OSPAR Convention includes an
Annex that requires all possible steps to be taken to prevent, as well as eliminate,
land-based sources of pollution in accordance with Annex I. 1485 This Annex
mandates that programmes and measures must include best available techniques
and best environmental practices for point sources. 1486 The Convention goes
further in mandating the application of the Polluter Pays Principle, stating that the
polluter must bear the costs of pollution prevention. 1487 The Precautionary
Principle must also be applied “even when there is no conclusive evidence of a
causal relationship between the inputs and the effects.”1488
Best environmental practice and best available technology for the prevention and
elimination of point sources are promoted in the Baltic Sea Convention1489 as well
as the Protocol for land-based sources of marine pollution in the Caspian Sea.1490
The same techniques must be included in emission controls of point source
discharges that are adopted by Contracting Parties to the Protocol for land-based
sources of marine pollution in the Western Indian Ocean with guidelines provided
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in Annex I to the Protocol.1491 A similar mandate is provided in the Protocol for
land-based sources of marine pollution in the Western, Central and Southern
African region.1492 Guidance and definitions for best available techniques and best
environmental practice are provided in Annex II of the latter Protocol and include
developing and applying codes of good environmental practice that cover all
aspects of the activity during the product’s life.1493 These three Protocols are not
yet in force.
The Southeast Pacific Protocol for land-based sources of marine pollution takes a
more general approach. The High Contracting Parties are obliged to issue laws
and regulations for the prevention of the marine environment, as well as rivers,
estuaries, pipelines and drainage structures, but need only take into consideration
internationally agreed regulations, standards, practices and procedures.1494 These
practices and procedures would include voluntary instruments developed under
the Regional Seas Programme, as well as industry initiatives such as Operation
Clean Sweep.

6.6.3.2 Voluntary International and Regional Measures
The recent 2015 G-7 Action Plan specifically highlighted the need for best
management practices to be implemented throughout the plastics manufacturing
and value chain, from production to transport, suggesting a target of zero pellet
loss. 1495 This improves on the previous Honolulu Strategy, which promoted a goal
of expanding and encouraging participation in pellet control programs, listing
Operation Clean Sweep as an option.1496 More generally, the Honolulu Strategy
suggested implementation of

best practices for improving stormwater

management and reducing the discharge of solid waste into waterways.1497
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The Regional Action Plan for Marine Litter in the Wider Caribbean encourages
the development of appropriate industry and sector specific guidelines within the
national management plans of member States.1498 The Action Plan for the East
Asian Seas aims to reduce inputs of industrial wastes based on the capacity of the
receiving waters to assimilate such waste. Cleaner technologies for industries are
promoted and information on best management practices is to be disseminated.1499
The South Asian Seas Action Plan is also general in its promotion of guidelines
and standards for the control of industrial wastes.1500
As the recognition of microplastics and pre-production plastic pellets has grown,
instruments have increasingly included measures specific to plastics and the
plastics industry. The 2008 regional marine litter action plan for the Northwest
Pacific encourages NOWPAP member states to apply sectoral guidelines and best
management practices, focussing on tourism and plastic manufacturers.1501 The
more recent 2014 OSPAR regional action plan for marine litter promotes the use
of best available techniques and best environmental practice to prevent pollution
of the Northeast Atlantic from sewage and stormwater related waste, including
micro particles.1502 The action plan also aims for zero pellet loss through the
promotion and exchange of best practice along the whole plastics manufacturing
chain, from production to transport, with a timeline for implementation of
2016. 1503 The most recently adopted regional action plan is the 2015 Baltic
Regional Action Plan on Marine Litter. An assessment was suggested to identify
sources of primary and secondary microplastics that are not covered by legislation
and to influence the legal framework if appropriate.1504 Best available techniques
were suggested for wastewater treatment plants to prevent micro particles entering
the marine environment.1505
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This section has shown that both the binding and voluntary instruments are
general in their requirement to implement best management practices relating to
the prevention of industrial waste discharges into water bodies. It is only in more
recent years that instruments have included the plastics industry and microplastics
in the requirement or promotion of best management practices. The gaps and
opportunities to strengthen the requirement for industry to implement best
management practices, especially for the containment of plastic pellets, are
discussed in section 6.7.4.

6.6.4 The Transport Sector and Cargo Residues
Operation Clean Sweep outlines best management practices that apply to landbased transport operators within the plastics supply chain, focussing on loading
and unloading practices. Some guidelines for marine transport are provided,1506
but these mostly provide for handling and stowage on ships. Although not strictly
a source of marine plastic debris that originates on land, the solution to pellets
contained in cargo residues lies on land through, firstly, prohibiting this source
and, secondly, providing port reception facilities for appropriate disposal. 1507
Cargo residues are therefore briefly discussed in this section for completeness and
as another point source for pellets to enter the marine environment.

6.6.4.1 Binding International and Regional Measures
MARPOL provides measures for the prevention of marine pollution by vessels
from operational causes. Annex V to the Convention bans the disposal of plastic
waste into the ocean if it contains plastic.1508 As per the Annex, garbage does not
include cargo, but does include cargo residues.1509
According to the definition of cargo residues in Annex V, pellets spilled during
the loading and unloading process and which remain on deck or in holds
following loading or unloading, are considered garbage. This also includes the
1506
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loading and unloading of excess or spilled pellets.1510 Discharge at sea of pellets is
therefore prohibited,1511 including if contained in cargo hold wash water.1512
Exemptions are provided for the discharge of pellets contained in cargo
residues.1513 Should an accidental discharge occur, Annex V mandates reporting
to the flag State1514 and any affected coastal State. This reporting is only required
if a significant risk to the environment or navigation is created by this discharge.
According to the IMO Guidelines for implementing Annex V,1515 if the cargo is
“plastic feedstock pellets,” the residues of pellets are regarded as “harmful to the
marine environment.”1516 Discharges of cargo residues that contain plastic pellets
are therefore banned in all maritime zones. A cargo of pellets should also be
declared by the shipper as “harmful to the marine environment.”1517 Guidelines
are, however, non-mandatory, and a shipper would not be in contravention of the
Annex if a cargo of plastic pellets were not declared.
MARPOL Annex V requires States to provide adequate waste reception facilities
in ports for the disposal of ship generated wastes and cargo residues.1518 Facilities
must provide for the needs of the ship and not cause undue delay. Cargo residues
are also to be recorded in the Garbage Record Book or the ship’s official logbook,
as well as in the Record of Garbage Discharges, within the separate category
provided.1519 These measures are supported in the EU Directive on port reception
facilities for ship-generated waste and cargo residues.1520
The only sector to be comprehensively regulated at the international level with
regards plastic pellets is the shipping industry. Recognition is given to the longterm hazards plastic pellets pose to the marine environment and guidelines
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therefore suggest that cargoes of pellets are declared as hazardous. The same level
of recognition is not apparent in the land-based sector of the plastics supply chain.
The gaps and improvements for measures to prevent pollution by cargo residues
containing plastic pellets are discussed in section 6.7.5.
Section 6.6 has reviewed the binding and voluntary policy framework at the
international and regional level for the inclusion of primary measures that support
and enable the global duty to prevent pollution of the marine environment from
land-based sources, in particular industrial point sources of plastic waste. The
following section distills this analysis and identifies the gaps in the international
and regional instruments in preventing pollution of the marine environment by
pre-production plastic pellets. Suggestions are made to amend the relevant
instruments where gaps exist or where clarification is needed to strengthen the
duty to prevent pollution by pre-production plastic pellets specifically.
6.7

Towards Eliminating Marine Plastic Pollution from Industrial Activity

The traditional approach to solving the issue of marine plastic debris is to call for
improved waste management practices on land. This approach was reviewed in
Chapter Five, providing improvements to the policy framework to further the
waste reduction approach in the short- to medium-term. Improvements to waste
management would also provide the necessary collection services required to
support the medium- to long-term solutions of a usage reduction approach. As
outlined in Chapter Two, a usage reduction approach would aim to minimise the
virgin plastic content within the ever-increasing volume and array of plastic
products on the market, as well as regulate any harmful chemical additives.
This section discusses the policy intervention required to take the solutions for
marine plastic debris beyond adequate collection services and diversion from
landfill.1521 Instead policy should promote and incentivise a circular economy for
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plastics.1522 This concept had early beginnings in Principle 16 of the 1992 Rio
Declaration, which states,
“National authorities should endeavour to promote the internalization of
environmental costs and the use of economic instruments, taking into
account the approach that the polluter should, in principle, bear the cost of
pollution.”1523
As mentioned, the Polluter should also bear the cost of abatement. This is
promoted in the Usage Reduction Approach outlined in section 6.8.

6.7.1 Definitions and Language
The binding instruments discussed in this chapter vary in their definitions of
pollution. Definition elements that may affect the scope of an instrument to
prevent the discharge of plastic pellets include the method of introduction, what
constitutes a pollutant, where the effect is relevant and what harm may result.
The 1981 Abidjan Convention for the West and Central Africa region gives one of
the most comprehensive definitions of pollution within the binding instruments of
the Regional Seas Programme. For the purpose of the Convention, it states that
pollution means “the introduction by man, directly or indirectly, of substances or
energy into the marine environment, coastal zones, and related inland waters
resulting in such deleterious effects as harm to living resources, hazards to human
health, hindrance to marine activities, including fishing, impairment of quality for
use of sea-water and reduction of amenities.”1524 The inclusion of “inland waters”
extends the geographic range of the Convention to inlets and bays, as well as
canals, rivers, lakes and watercourses that are near the shoreline of a State.1525 The
Protocol to this Convention that governs land-based sources of pollution uses “the
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marine and coastal environment, including estuaries” in its definition,1526 which
could be argued to exclude canals and other manmade watercourses leading to the
marine environment. Plastic resin pellets are a global pollutant and may be
discharged from industry into all forms of internal waters. These waterways may
also lead to the marine environment and any such pathways must be included in
the definition of pollution.
Further examples of geographic scope variations are to be found in the Protocol
for land-based sources of marine pollution in the Wider Caribbean, which restricts
the geographic range for pollution of concern to “the Convention area.” 1527
According to the 1983 Cartagena Convention of the Wider Caribbean, the
Convention area excludes internal waters 1528 of Contracting Parties. 1529 The
Protocol for land-based sources of marine pollution in this region does, however,
define land-based sources and activities as “those sources and activities causing
pollution of the Convention area from … discharges that emanate from rivers,
estuaries, coastal establishments, outfall structures, or other sources on the
territory of a Contracting Party.”1530 Contracting Parties are to prevent pollution
of the Convention area from land-based sources and activities, but it can be
argued that the release of pre-production pellets would only be considered a
violation if they are transported beyond internal waters and into the Convention
area.
The Protocol for land-based sources of marine pollution in the Red Sea and Gulf
of Aden (not in force) defines land-based sources and land-based activities
separately, elaborating activities to include “any human land activity” that
exposes any natural resources to destruction or threat.1531 The definition within
the Protocol for land-based sources of marine pollution in the West and Central
Africa (not in force) defines “land-based sources and activities” as activities,
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sources and “factors” that directly or indirectly cause or contribute to the pollution
of the marine and coastal environment.1532 This definition is likely to include all
current and future pollutants from industry.
The type and scope of harm caused by pollution is another component that
requires consistency across regional instruments. As per the Abidjan Convention,
“harm to living resources” would include the impacts pre-production plastic
pellets could have on marine and freshwater creatures, as well as their food
sources and habitats. The 1981 Lima Convention for the South East Pacific
extends the definition of pollution to include “harm to living resources and marine
life.” 1533 As discussed in Chapter Five, the possibility for harm should be
extended to include all aspects of marine ecosystems.
The definitions of pollution, its sources and the harm it can cause are all important
in determining if a threat must be regulated as per a particular instrument. This
section has shown the variations in definitions used within the international and
regional binding instruments. Although most would arguably include industrial
pollution from pre-production pellets, not all make it clear that States must
specifically regulate the point of entry and the associated industrial activities. This
may be due to negotiators aiming to provide States with the sovereign right to
choose the methods appropriate to their socio-economic situation. This research,
however, promotes the concept that States must hold industry responsible for this
source of pollution and the prevention thereof should not be a financial burden to
public authorities.

6.7.2 Gaps and Improvements for Water Quality Standards
The definitions used for “pollution” in current instruments would include plastic
waste originating from industrial sources. Plastic pollution has been shown to
negatively impact wildlife through ingestion, entanglement and habitat
destruction. It can also introduce and transport chemicals, as well as inhibit
recreational activities and aesthetics. Plastic should therefore qualify as a pollutant
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affecting water quality as well as designated uses of water bodies, warranting
regulation.
The UN Watercourses Convention provides measures specific to the setting of
water quality standards, as well as practices to address point source pollution and
the establishment of lists for substances that are prohibited from being introduced
into the waters of international watercourses. This, however, is only required if
any of the watercourse States request such cooperative measures. 1534 The
Convention should make it an obligation that all watercourse States agree on the
minimum standards and practices each State bordering an international
watercourse must comply with and these should include primary microplastics in
the list of prohibited substances. The scope of application for the UN
Watercourses Convention, however, is for shared international watercourses only.
This requirement should therefore be included in the Law of the Sea Convention
and be applicable to all waterbodies that lead to the ocean.
Water quality criteria specific to plastic pollution is poorly represented in the
binding instruments at the international and regional levels. Plastic pollution is a
significant and long-term threat to water quality and aquatic life. It therefore
warrants being addressed separately from other pollutants instead of within
general waste measures. Listing macro- and microplastics in the pollution
standards to be achieved would give effect to the definitions of pollution and the
priority substances as listed in many of the regional instruments.
The Protocol for land-based sources of marine pollution in the East African region
(not in force) categorises substances that States are to prioritise when
implementing measures to combat pollution from point and diffuse sources,
listing those that would be considered persistent and of transboundary
significance.1535 The Protocol for land-based sources of marine pollution in the
Southeast Pacific requires Parties to endeavour to prevent, reduce, control and
eliminate in their respective zones1536 “persistent synthetic materials which may
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float, sink or remain in suspension and which may interfere with any legitimate
use of the sea.”1537 No clarification is provided on what may represent a legitimate
uses of the sea, but fishing within unpolluted ecosystems could be one as listed in
the Clean Water Act of the United States.1538 The Protocol for land-based sources
of marine pollution in the Wider Caribbean region extends the description of the
primary pollutants of concern to “persistent synthetic and other materials,
including garbage, that float, flow or remain in suspension or settle to the bottom
and affect marine life and hamper the uses of the sea.”1539
As suggested in the Protocol for land-based sources of marine pollution in the
Western, Central and Southern African Region, the environmental quality
objectives may include, amongst others, protection of human health or specific
human interests such as fishing, conservation of biological diversity and
promotion of long-term productivity of ecosystems. 1540 Regional instruments
should mandate these water quality standards as minimum objectives for all water
bodies that lead to the ocean. Language such as “may” and “promote” should be
stronger in the obligation to meet these objectives.
The EU Directive on bathing water quality requires visual monitoring of plastic
waste in order to meet the objectives. Only when such pollution is found are
“adequate management measures” to be taken.1541 This should be amended to
prevent such pollution not remediate it, as per the Water Framework Directive
which requires reducing discharges that can reach the marine environment to
close to zero.1542 Plastic pollution should be specifically mentioned in the latter,
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specifying a zero tolerance of plastic waste originating from point sources. This
would complement the 2015 G-7 Action Plan to Combat Marine Litter.
As illustrated in this section, the control of industrial waste is prioritised in a
selection of the UN Regional Seas action plans on sustainable development and
land-based sources of pollution. Measures for the control of these point sources of
marine pollution apply to the plastics industry in a broad sense, but the emphasis
of these plans is to protect the marine environment from pollution by chemical
and microbial effluents, oil, heavy metals and agricultural runoff. The majority of
these action plans were developed over a decade ago and many have been in place
for more than fifteen years. The issue of pre-production plastic pellets has only
become a priority in recent years. This global pollutant has therefore only been
specifically included in recent action plans developed to manage marine litter,
despite the issue being reported decades before as a growing concern for marine
ecosystems.

6.7.3 Gaps and Improvements for Industrial Point-Source Pollution
The Law of the Sea Convention does not specifically refer to point sources of
marine pollution but does indicate pipelines and outfalls are focal points for the
prevention of land-based sources of pollution.1543 In contrast, the Protocol for
land-based sources of marine pollution in the Western Indian Ocean clearly
specifies point sources, which are defined as, “a source of pollution where the
discharge or release is introduced into the environment from a clearly discernable
confined and discrete conveyance including but not limited to a pipe, outfall,
channel, ditch, tunnel, conduit or well from which pollutants are or may be
discharged.”1544 The Law of the Sea Convention should make clear the distinction
between general pollution from diffuse sources and pollution originating from
point sources, in particular industrial facilities. This distinction is important to
guide further policy intervention. The Prevention Principle and the Polluter Pays
Principle are more easily applied to predictable point sources of industrial
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emissions than to comparatively unpredictable diffuse sources for which the
polluter is difficult to identify.
The international policy framework requires binding measures that obligate States
to regulate water quality through the establishment of emission limits and
permitting systems that adequately regulate industrial discharges into water
bodies. The obligation to regulate all point sources of pollution would allow for
policy differentiation between industrial plastic waste and post-consumer plastic
waste. Due to the longevity of plastic pellets, their ability to sorb other toxins
already present in the surrounding water and sediments, their propensity to travel
readily and, particularly, the potential for 100% containment at the source, the
load estimate for all water bodies should be set at zero for primary microplastics.
The London Dumping Convention should be amended to ensure primary
microplastics are banned from dumping in sewage sludge by clarifying what
volume of plastic would constitute “trace contaminants.” The prohibition on
dumping of persistent plastic as per the Convention does not apply to sewage
sludge if it contains trace contaminants of plastics.1545 As per the Convention,
plastic pellets would normally be regarded as industrial waste1546 and therefore
banned from dumping. Microplastics are known to enter sewer systems from
domestic and industrial sources and may then be discharged as sewage sludge.
The Convention should be amended to include ocean outfalls and marine internal
waters1547 as per the London Dumping Protocol as both are known pathways for
the discharge of sewage sludge.
The Convention on Biological Diversity should be amended to mandate that
sectoral and cross-sectoral plans, programmes and policies include measures to
protect biological diversity irrespective of whether any “significant adverse
effect” is anticipated. The UN Watercourses Convention does require emissions to
be regulated but the initial step of setting water quality standards is only required
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if States agree on the need. The Convention should mandate that water quality
standards are agreed by all Parties and plastic of all forms, particularly primary
microplastics entering watercourses from point sources, is included in the lists of
substances that must be prohibited from entering an international watercourse.
At the regional level, binding instruments must recognise the contribution of
industry to the issue and solutions of marine plastic debris. Only two binding
instruments target the plastics, beverage and rubber industries. These are the
Protocol for land-based sources of pollution in the Western Indian Ocean and the
Western, Central and the Protocol for land-based sources of pollution in the
Southern African Region. Neither of these Protocols are in force yet.
No measures for controlling point-source pollution or industry emissions are
included in the Regional Action Plan on Marine Litter in the South-East Pacific
(CPPS) Region, NOWPAP Regional Action Plan on Marine Litter for the
Northwest Pacific region or the Marine Litter Regional Action Plan for the Red
Sea and Gulf of Aden. The Wider Caribbean Regional Action Plan on Marine
Litter encourages the development of appropriate industry and/or sector specific
guidelines within the framework of National Management Plans. 1548 The
Framework for Marine Litter Management in the South Asia Seas Region singles
out the fishing industry for regulation in the management of marine litter.1549
This chapter has shown that an emission target of zero for the release of resin
pellets is justified. This target is supported in the principles of the Mediterranean
regional plan of action for marine litter. This plan promotes the application of the
Extended Producer Responsibility principle, making producers, manufacturers
and first importers responsible for the entire life cycle of a product.1550 The
requirement of States to hold industry responsibile for their impact on the
environment is not as strong in many of the regional binding instruments.
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The duty to achieve the emissions targets mandated within the binding framework
should avoid the inclusion of soft language. Where water quality standards and
emission limits are suggested, language such as the obligation to “considerably
reduce” discharges, or allowing discharges of “negligible quantities” has generally
been used. Using the terms such as “elimination” instead would bring policy
measures closer to the target of zero tolerance. The need to take the socioeconomic conditions of a State into account when adopting licensing and waste
disposal regulations may be removed if industry is held accountable for the cost of
abatement measures and compliance monitoring.
Mandatory timetables should also be defined for the targets and compliance
checks. Making the Polluter Pays Principle applicable to the plastics supply chain
would reduce the burden of compliance monitoring by the public sector. Holding
industry accountable for the costs of abatement and monitoring is promoted in the
voluntary Framework for marine litter management in the South Asian Seas,1551 a
region where compliance costs are prohibitive for many States.
This section has shown that industry is not held accountable for the costs of
abatement and monitoring with regards plastic pollution. The international
framework does not adequately mandate the implementation of emission limits
for industrial discharges of plastic waste. Where binding instruments have been
adopted at the regional level, allowances are made for States with reduced
capacity and soft language is used when setting limits and targets. This has
created large gaps in the duty to regulate the discharge of pre-production plastic
pellets and results in a limited geographic scope for mandatory implementation of
best management practices within licensing conditions for industrial emissions.

6.7.4 Gaps and Improvements for Best Management Practices
The previous section highlighted the potential to introduce gaps when specifying
the methods required in achieving a target. By specifying a target only, no
competitive advantage is afforded any particular facility or activity. The Law of
the Sea Convention favours the sovereign right of States to determine the
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minimum level of conservation measures within domestic legislation. As the only
international legally binding instrument that deals with pollution from land-based
sources on a global scale, this Convention should strengthen the need to hold
industry responsible for pollution prevention.
As mentioned in section 6.7.3, the Law of the Sea Convention should distinguish
between pollution originating from industrial sources and pollution resulting from
general post-consumer waste. This would guide policy makers to include the
adoption of best management practices that enable compliance with emission
controls and defined water quality standards. The Law of the Sea Convention
suggests international practices should be considered when adopting legislation to
minimise to the fullest extent possible the release of toxic, harmful or noxious
substances that are persistent. If such practices were mandated, States would need
to include the adoption of best management practices such as Operation Clean
Sweep in national legislation and no single facility or State would have a
competitive advantage over another.
The Law of the Sea Convention requires States to take other measures as
necessary to prevent and control pollution from land-based sources. This Article
should be amended to include best management practices or best available
techniques. The London Dumping Convention and the Protocol thereto promote
the management of wastes on land in order to minimise the need to consider
ocean dumping. The Annexes to these instruments should also include the use of
best management practices by industry. By mandating the use of best
management practices to reduce all discharges of toxic, harmful or noxious
substances that are persistent, the plastics supply chain will be obliged to
implement effective containment procedures.

6.7.4.1 Operation Clean Sweep and California’s Plastic Pellets Bill
This section takes a closer look at two instruments designed to contain plastic
pellets. Operation Clean Sweep is a voluntary instrument developed in 1991
through collaboration between the EPA and the Society of the Plastics Industries.
Assembly Bill 258 of California, USA, was legislated in 2007. Operation Clean
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Sweep developed best practices with the aim of zero pellet loss across each
segment of the plastics industry supply chain. A pledge was introduced to
encourage manufacturers to commit to achieving the goal of zero pellet loss.1552
Research has shown a decrease in pellet concentrations in the North Atlantic,
indicating such initiatives may have some effect.1553 Plastics associations in 8
countries have signed licensing agreements to implement Operation Clean
Sweep.1554 In 2011, a new Declaration for Solutions on Marine Litter was signed
by plastics industries at the 5th International Marine Debris Conference in
Honolulu.1555 By the end of 2012, 58 associations from 34 countries had signed
the declaration.
Self-regulation of discharges by industry has been shown to be unreliable.1556 Due
to the potential impacts of pre-production plastic pellets on the environment, the
United States Environmental Protection Agency (EPA) classified them as
“significant materials” as early as 1990, making pellets subject to regulation under
permit guidelines. Facilities handling pre-production plastic pellets were required
to implement best management practices to eliminate discharges of plastic into
stormwater.1557
Prescribing specific methodologies or technologies should be avoided as legal
gaps can be created. As an example, the California Regional Water Quality
Control Board requires installation of a “full capture device” in order to comply
with emission targets, or a Total Maximum Daily Load (TMDL). By specifying a
5 mm mesh screen as sufficient to meet permit requirements,1558 waste smaller
than 5 mm is not regulated1559 and discharge of microplastics is not illegal. In
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2007 the United States produced over 27 billion kilograms of resin pellets. Many
of these would have a diameter of one to two millimetres.1560
In recognition of the failure of voluntary measures to prevent the discharge of
plastic pellets into waterways and because most capture devices have a mesh size
of 5mm, the State of California (US) introduced Assembly Bill AB-258.1561 This
bill amended the Water Code and effectively classifies plastic resin pellets as a
pollutant.1562 The bill required the EPA to establish a control program within a
defined timeframe for achieving zero discharge of pellets from both point and
non-point sources. The program was to include monitoring and reporting and
targets facilities involved in the manufacture, handling and transportation of preproduction plastic pellets.
Assembly Bill AB-258 sets a minimum standard for plastic manufacturing,
handling and transportation facilities to control discharges of pellets. The permits
issued by state boards must require best management practices that include
instalment of devices to trap all particles retained by a 1mm mesh screen and
catering for particular storm scenarios. Alternately, a practice that achieves an
equal standard may be proposed if conditions are not suited to the mesh screen.
Sealed storage containers that won’t rupture, capture devices at points of transfer
and vacuum type systems at appropriate points are also listed as minimum best
management practices.1563 The standards for the plastics industry are therefore
stricter than the requirement for a 5mm mesh screen in general capture devices.
Although “preproduction plastic” is defined in this bill as including plastic resin
pellets as well as powdered colouring for plastics, a 1mm mesh screen may not be
sufficient to contain powders or other primary microplastics such as microbeads.
Many microbeads that are manufactured for use in personal care products are less
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than 100 microns in size.1564 The Best Management Practices within Operation
Clean Sweep and the practical measures suggested in Californian Assembly Bill
No. 2581565 to effectively contain such items prior to them reaching a capture
device installed on drains must be prioritised.
The quantities of pre-production plastic pellets released into waterways and the
oceans can be significantly reduced, if not eliminated. The stomach contents of
northern fulmar birds washed up along the coastline of the Netherlands showed a
decrease of 50% in industrial plastics from 1979-2007, whereas post-consumer
plastics tripled over the same period.1566 A decrease in ingested industrial plastic
was also observed in shearwaters in the southeastern Bering Sea.1567 This may,
however, be due to changes in composition of smaller items of marine plastic
debris 1568 as the amount of consumer plastics breaking down increases,
contributing to the volume of microplastics available in the oceans.
This section has illustrated the lack of recognition at the international and regional
level of the importance to mandate the adoption of best management practices and
best environmental techniques by industry. By not specifying the techniques to be
used, gaps can be avoided should new issues be discovered and competitive
advantage is also minimised. Research and policy makers have been aware of the
need to contain the release of plastic pellets for decades, yet the regional action
plan for marine litter in the Mediterranean adopted in 2014 only lists industrial
pellets as a topic that requires further research.1569 The Prevention Principle and
the Polluter Pays Principle would suggest that stricter measures for the
implementation of best management practices in this industry could be mandated
across all regions.
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6.7.5 Gaps and Improvements for Cargo Residues
The transport sector is a recognised pathway for plastic pellets to enter the marine
environment. Both Operation Clean Sweep and AB-258 provide practical
measures to prevent this source of marine plastic debris originating from the
transport sector on land. Little attention, however, is given to the more direct
source of the marine transport sector.
The IMO Guidelines for implementing MARPOL Annex V state that the United
Nations Globally Harmonized System for Classification and Labelling of
Chemicals (UN GHS) recognises plastic feedstock pellets as sufficiently harmful
to the marine environment to classify them as a substance that must be prohibited
from being discharged. This has led to the global ban on the discharge of cargo
residues into the ocean that contain pellets, but has not resulted in binding
measures for shippers to declare a solid bulk cargo of pellets as harmful to the
marine environment.
By mandating the requirement to declare cargo containing plastic pellets as
harmful, any discharge of cargo residues that contain pellets would be classified
“significant” and any loss in areas of national jurisdiction would need to be
reported to both the flag and the coastal State. Coastal States are required under
many regional instruments and the Law of the Sea Convention to ensure activities
under their jurisdiction do not cause harm to the environment, the interests of
other States or areas beyond national jurisdiction. If a coastal State is not aware
that a persistent pollutant has been discharged in an area under their control, they
are not able to meet their obligations under other instruments to prevent
transboundary harm.
This section has discussed the gaps and areas for improvement within the policy
framework for four measures that would strengthen the obligation of States to
implement a zero tolerance policy for plastic pellet loss. As a source of industrial
point source pollution, implementing policy that mandates a 100% containment
target should be acceptable within the plastic manufacturing chain.
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Sections 6.6 and 6.7 have analysed the international and regional policy
framework to determine the adequacy of current measures to prevent marine
plastic debris from industrial waste. The research has determined that the lack of
an international binding agreement for the protection of the marine environment
from land-based sources of plastic debris is not sufficiently compensated for
within the present framework. The next section therefore discusses the feasibility
of a new international agreement to regulate the plastics industry globally and
outlines the proposed elements of such an agreement. A table summarising these
elements is provided in Section 2.6 of Chapter Two. The focus of the proposed
agreement is the application of the Polluter Pays Principle.
6.8

What Would a New Policy Response for the Plastics Industry Look
Like?

This chapter has shown that an end-of-pipe solution to eliminate pre-production
plastic pellets as an industrial point source of marine pollution is possible within
the current framework. Some improvements have been suggested, but there is
sufficient guidance within the binding and voluntary instruments to warrant
integration of zero tolerance for pellet loss within domestic legislation. This
implements the first component of the Polluter Pays Principle, which requires the
post-pollution costs to be made the responsibility of the manufacturer. Identifying
the manufacturer may not always be possible, particularly for fragments of plastic
items. Some may argue that it is not the manufacturer that is the polluter, but the
person who littered the plastic item. The Usage Reduction Approach therefore
applies the second component of the Polluter Pays Principle whereby the
manufacturer pays for the abatement costs. This can incentivise a circular or
closed-loop plastics economy.

6.8.1 The Usage Reduction Approach
Developed countries have the highest consumption of plastics per capita with
rapidly developing areas of Asia expected to experience high growth in demand
and consumption. 1570 Should the per capita consumption of plastics remain
unchanged and the global population reach an expected nine billion people by mid
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century, the world will be choked by a minimum additional 317 billion tons of
plastic every year.1571 This increased demand will require increased volumes of
pellets to melt and mould into the desired products. By incentivising primary and
tertiary recycling, less plastic waste would be lost to the economy from landfilling
and incineration, thereby reducing the input to the global stock of marine plastic
debris.
The Jambeck et al study suggests that an approach that reduces the amount of
plastic waste produced in general would also inherently reduce the amount of
plastic waste that is mismanaged. This, in turn, could provide savings in
abatement costs by reducing the amount of infrastructure required to ensure
adequate management of waste.1572 Similarly, creating an economic value for
plastic waste will transfer the cost of waste collection from local councils to waste
management and recycling sectors as these sectors become more profitable.
The usage reduction approach aims to reduce the amount of virgin plastic
consumed by establishing a closed-loop lifecycle for plastics. The circular
economy is not a new concept,1573 but investigation of the role policy intervention
can play in promoting a circular economy specific to plastics has been limited,
mostly providing suggestions such as to “explore the overall enabling role of
policy” in order to increase the uptake of recycling.1574
This section again adapts the model extracted from the Montreal Protocol and
introduced in Chapter Two. Chapter Five outlined a new international binding
instrument to mandate effective waste management in an effort to reduce the
mismanaged waste that enters the marine environment from land. The same highlevel model for a new international binding instrument is used here with a
different approach that aims to stimulate a reduction in the net use of virgin
plastic feedstock.
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6.8.1.1 Defining the Elements of the Usage Reduction Approach
The model outlined in Chapter Five aimed to control the amount of plastic waste
that was mismanaged. The usage reduction approach would define the “controlled
substances” as any product containing virgin plastic polymers, resulting in a much
broader and more complex model regulating all forms of plastic, from synthetic
clothing to the insulation surrounding submarine cables.
This usage reduction approach could then define “production” as the volume or
weight of virgin material used in the manufacture of pre-production plastic
pellets, less any agreed processes that sustainably and permanently reduce the
volume of virgin plastic polymers produced. “Imports” and “exports” could
include the percentage of virgin material in cross-border trade of pre-production
plastic pellets. “Consumption” could again be calculated as production plus
imports less exports.
The definition of production in this approach is discussed further in the following
sections, raising possible calculation discrepancies with production for domestic
consumption versus international consumption. Consideration is also given to
economies in transition that rely on plastic manufacturing and conversion for
social development.

6.8.1.2 Minimum Participation
For the purpose of policy design, a circular approach would need to consider three
primary sectors within the lifecycle of plastics prior to their becoming waste. The
first is the industry responsible for primary production of plastic feedstock (the
resin pellets). The second policy design sector would be the plastic conversion
industry, which uses the pellet feedstock to manufacture useful products or
components of products after combining the virgin resin pellets with chemical
additives and modifiers to obtain the required properties such as colour, texture

310

and durability. The final policy sector would target States based on their
consumption of virgin plastics on a per capita basis.1575
The regulation of primary plastic producers would require policies that phase in
an increasing percentage content of recycled material. Regulations governing the
minimum standards of recycled feedstock could also ensure the integrity of pellets
produced meet the requirements of the plastic conversion sector globally. The
chemical content, as well as the import and export criteria of pre-production
plastic pellets, can be regulated as necessary. The participation of China and
Europe1576 and the NAFTA States1577 would be key to such a model, each being
responsible for 24.8%, 20% and 19.4% of primary production in 2013
respectively. 1578 The cooperation of these three regions would result in the
regulation of over 60% of primary plastic production. Much of the plastic
products manufactured in China for the domestic market are reportedly of a lower
quality, making them unsuitable for most recycling applications for the export
market. 1579 Licensing controls were suggested to incentives the necessary
upgrades of these manufacturers. These licensing controls could also regulate the
recycled content of the feedstock aimed at the domestic and export market to
ensure it is at internationally agreed standards.
The second policy sector is the plastics conversion sector. These range from micro
units to very large factories. The volume by weight of finished or semi-finished
products produced by the conversion sector within a single State may be
significantly different to the volume of resin pellets produced by the primary
plastics sector in the same State, resulting in a net import or export of resin
pellets. Additionally, the primary markets for the plastics conversion sector may
be domestic consumers or they may export products to international markets. By
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separating the policy measures of the conversion sector from the primary raw
material sector, provisions targeting the primary production sector will not
necessarily penalise developing States that rely on the growth of the conversion
sector to improve the socio-economic status of their nation. India, for example,
has seen strong growth in the plastic conversion sector due to an increasing
population as well as growth in other manufacturing sectors, particularly in the
automotive industry.1580
The third primary policy sector would target reductions in national per capita
consumption rates of individual States. A combination of the three policy sectors
could be problematic for some States such as China where, due to population size,
the total national usage of plastic pellets is one of the highest in the world, but per
capita consumption of finished products is less than half that of the developed
economies of the United States and Europe.1581 If targeting per capita usage for
minimum participation levels, China would not be a key participant. Should
national usage reductions be combined with per capita usage as a mandatory
component, China may argue a disproportionate burden due to population size
and high exports to developed countries.
Policy measures are therefore likely to be fairer if per capita usage is targeted.
Similar to the issues faced in negotiating the Kyoto Protocol, developing and
emerging States may request an allowance to increase per capita usage with an
expectation that developed States reduce their per capita usage rate first. Current
trends indicate that by 2025 the demand for plastics within emerging countries in
Africa, Latin America, the Middle East and China will increase by 54%, while
demand in the United States and Europe will increase 21% for the same period.
The per capita consumption of plastics in China, however, has tripled since the
1980s.1582 Capping the growth of individual consumption in emerging economies
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is likely to be a sensitive but important component of any agreement aiming to
reduce marine plastic debris.

6.8.1.3 Virgin Plastic Production Targets and Caps
To employ a minimum participation rule for a systemic usage reduction
agreement, negotiators would first need to agree on what percentage reduction is
necessary based on a baseline year of global production rate of virgin resins. This
must be sufficient to ensure the varied impacts are capped at an acceptable
threshold and must be balanced against the longevity and harm of plastic waste
that would still leak into the marine environment due to inadequacies in current
waste management systems. As with the Montreal Protocol, negotiators may
agree on a cap of virgin pre-production pellet production at volumes consumed
during an agreed baseline year.1583
Strong benchmarks must be set that are measurable and therefore enforceable. The
Montreal Protocol states “[e]ach Party shall ensure” specified targets are met.1584
The Kyoto Protocol similarly commits signatories to internationally binding
emission reduction targets within specified timeframes. 1585 The Stockholm
Convention of 2004 binds Parties with the text “shall … [p]rohibit and/or take the
legal and administrative measures necessary to eliminate” the production, use,
import and export of those substances controlled by the Convention. 1586 In
contrast, Article 194 of the Law of Sea Convention provides less measurable
benchmarks for preventing, reducing and controlling marine pollution, using “the
best practicable means at their disposal and in accordance with their capabilities.”
Three broad approaches are available to support a cap on the production of virgin
plastic feedstock. Overall consumption of plastics can be reduced through product
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redesign and reuse or plastic can be recycled. The Association of Postconsumer
Plastic Recyclers suggests that for an item to be truly considered recyclable, not
only must it have the ability to be processed through a typical recycling system,
but it must also be possible to sort and separate the item through commonly used
recovery systems and a minimum of 60% of consumers must have access to a
collection system that accepts the item. 1587 The latter is often an issue in
developing States as well as rural areas of developed States.
The overall ease of recycling would be a secondary aim of the usage reduction
approach. By regulating a minimum recycled content of plastic products, the
plastics supply chain may be incentivized to manage the design and components
of products to align more easily with recycling processes. The following section
provides examples of legislation that mandates minimum recycled content.
Recycled Content Legislation
Studies suggest that of the 14% of plastic packaging collected for recycling, only
5% is actually recycled.1588 Legislation that mandates a minimum content of
recycled material can significantly increase demand for secondary feedstock and
assist in maintaining a positive cash flow for the recycling industry when the price
of commodities decreases. The regional action plan for marine litter in the
Mediterranean promotes the use of sustainable procurement policies to stimulate
the consumption of recycled plastic products.1589
An example of sustainable procurement policy is the US State of California
Public Contract Code, which mandates that all public agencies ensure, by the
beginning of 2020, recycled products constitute at least 50% of the reportable
purchases. The minimum content for recycled plastic products is at least 10% of
the total weight consisting of post-consumer material.1590 Suppliers must certify in
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writing the percentage of post-consumer material in their products, subject to
perjury, even if none is included.1591 Minimum content legislation for rigid plastic
packaging was also enacted in California. Standards include a minimum content
of 25% post-consumer material, a recycling rate of 45% (further conditions
apply), the container must be reusable or refillable or must be source-reduced.1592
Regulated plastic trash bags manufactured and intended for sale in the state of
California must contain by weight at least 10% recycled plastic post-consumer
material.1593
Legislating a phased increase in minimum recycled content in plastic products
may require improvements in the collection and supply chains of post-consumer
plastic. These services may need further regulations in some States. Company
reporting mechanisms would also be required. Voluntary disclosure by companies
on use and disposal of plastic has been shown to be inadequate.1594 Legislation
will increase investment in the services required to meet the supply requirements
of the recycling industry. Recycling rates for paper, iron and steel are significantly
higher, reaching 90% in some cases.1595 Efforts must be made to raise the global
recycling rate of plastics above the estimated 5%.

6.8.1.4 Processes to Reduce Consumption of Virgin Plastics
A systemic usage reduction approach would aim to cap global consumption of
plastic resins made from 100% virgin feedstock. Objectives would include
diversion of plastic waste from landfill and reductions in the varied environmental
impacts. This may be achieved through improved technology, such as new types
of resins, design efficiencies and packaging alternatives, thereby reducing the
need for conventional plastics and chemical additives. Greater investment would
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therefore be made in strategic long-term solutions that are environmentally
focused.
Once the primary substance to be controlled has been defined, processes that
sustainably reduce the existence of that substance can be agreed. A new binding
instrument that employs the usage reduction approach would need to differentiate
between processes used to reduce the non-recyclable plastic content of waste and
the content that is recyclable. As technology advances and plastic polymers
become endlessly recyclable, moving towards primary recycling,1596 the need for
some reduction procedures will decrease.
Many plastics are used in secondary recycling processes,1597 suggesting the final
fate of the product would be disposal in landfill or incineration with or without
energy recovery. Incineration with energy recovery is a method to divert the
plastic waste from landfill, but should be reserved for plastics that are nonrecyclable. Consideration must be given to the environmental impacts of
incinerators 1598 and further mandatory standards may need to be included to
ensure minimum environmental standards across States. Recyclable plastics
should not be incinerated, as this would decrease their contribution to the supply
requirements of the recycling industry.
The United Nations and GESAMP raised issues with commercial plastic products
that claim to be biodegradable and oxo-degradable, refuting the effectiveness of
such products in aquatic environments and the possibility of contamination in
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waste streams, affecting the quality of recycled products.1599 These terms often
lead consumers to believe items are compostable outside of industrial composters.
The State of California recognised the confusion such labelling can cause and the
complications created for the recycling industry. Legislation was passed to
prevent the sale of plastic products within the state that are labelled
"compostable," "home compostable," or "marine degradable" unless, at the time
of sale, the plastic product meets the applicable standard specification.1600
To avoid unintended consequences, any undesirable practices would need to be
considered when selecting the acceptable processes as well as the general terms
used to define the components of any chosen policy reduction approach. By
including terms such as “sustainably and permanently” for the removal of plastic
polymers from existence, practices such as open incineration and comminuting
plastic waste with organic waste to make “soil” would not be permitted methods
to reduce overall plastic consumption levels.
Chapter Five outlined procedures that may be regarded as acceptable processes to
reduce the amount of mismanaged waste entering aquatic environments. Policy
interventions that have only diversion from landfill as an objective would
encourage an increase in all forms of recycling (primary, secondary, tertiary or
quaternary). Secondary and quaternary are therefore the likely responses from
industry. Policy that promotes a closed-loop lifecycle for resin polymers must
encourage primary and tertiary recycling. This would incentivize design
modifications that make a product more easily recyclable. These include
components and features that can be readily collected, accepted, and sorted at
materials recycling facilities (MRFs), thus improving the yield for operators.1601 A
new international agreement should consider processes as acceptable options for
reducing the calculated consumption of a State if they contribute to a closed-loop
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lifecycle for plastic. Those processes that simply reduce mismanaged plastic
waste in a linear lifecycle should be phased out over agreed timeframes.

6.8.1.5 Restricting the Trade of Plastic Pellets
The minimum participation clause is thought to result in a higher number of
signatory States.1602 Specifying additional criteria for this participation would help
ensure the overall effectiveness of a new agreement. By increasing the benefits to
those States that participate, however, the benefits also increase for free-riders
who choose not to take on the financial burden of abatement.1603 If a State does
not stand to benefit in any way, it is unlikely to participate at all. In this case, an
agreement with a participation rule of 100% would not enter into force.1604
Conventions and their protocols aim to change behaviour through a variety of
tools that either encourage responsible behaviour or penalise activities known to
risk the health of the environment. The measures chosen may include banning or
limiting emissions, setting minimal technology standards, charging taxes, offering
subsidies or restricting trade.1605 Trade restrictions have been employed to induce
participation in a multilateral agreements, to ensure compliance amongst
signatories within an agreement, to broaden control measures or to regulate
environmentally harmful trade.1606
Regulation of trade is an acceptable policy measure to address compliance and
free-riding.1607 Without the use of trade restrictions, the plastic manufacturing
facilities within non-participating States may have a greater economic advantage
in providing a more cost-effective product, which is manufactured without the
environmental controls established by participating States. The abatement efforts
willingly implemented by States in compliance with treaty provisions can be
negated by the activities of non-participating States. The design of such sanctions,
1602
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therefore, can strongly influence the willingness of States to participate in an
agreement.
Trade restrictions were included in the Montreal Protocol as one of the primary
mechanisms to achieve the goals of the agreement by preventing leakage of
controlled substances to non-participatory States.1608 Additionally, these sanctions
provided an incentive for non-signatory States to participate in the agreement,
thus assisting in reducing the consumption of ozone depleting substances not only
at the domestic level, but also at the global level.1609 Trade restrictions are also
employed in the Rotterdam PIC Convention1610 and the Minamata Convention on
Mercury.1611
UNEP recommends that trade measures be more specific than general to avoid
conflict with trade law. Four main categories are listed that should be incorporated
in the design in order to achieve the goals of an agreement. These are: 1) ensuring
the integrity of regulatory frameworks, 2) geopolitical containment of the issue, 3)
restricting the market for undesirable products, and 4) ensuring compliance.1612
These are all important objectives considering some States in Asia reportedly
have an oversupply of most plastic resins, with production capacity outpacing
demand.1613 Not only does this lower the price for resin pellets, but it may also
lead to reluctance by these States to agree to trade restrictions on pellets made
from virgin material only.
Applying the usage reduction approach, virgin pre-production pellets would be
the controlled substances in a new binding agreement and the trade of pellets with
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no recycled content would be restricted. A longer-term goal may also be to restrict
the trade of resins containing chemical additives not included in a defined white
list of approved substances. Additionally, restrictions may also be placed on the
trade of particular product categories if they are not manufactured to meet
minimum content standards, thereby targeting industries that use high volumes of
plastic packaging within products or during transport. States in Asia reportedly
have an oversupply of most plastic resins, with production capacity outpacing
demand.1614 Not only does this maintain low prices for resin pellets, but it may
also lead to reluctance by these States to agree to trade restrictions on pellets made
from virgin material only.
The design of trade restrictions would need to be sensitive to the potential for
distortion of international trade and investment. The need to prevent such
distortion was highlighted in Principle 16 of the Rio Declaration1615 and has since
been reaffirmed in other multilateral agreements, such as the Stockholm
Convention on POPs. 1616 Assistance by one government may result in trade
distortions if a product can be produced at a perceived lower cost than is possible
by a producer in another State where government assistance is not offered.1617
When designing trade measures, consideration must be given to the compatibility
of the provisions with the rights of States that are party to the World Trade
Organisation (WTO). States that elect to participate in a new binding agreement
must also ensure domestic legislation is compatible with WTO Agreement on
Technical Barriers to Trade (TBT Agreement). Measures implemented may
restrict trade only to the level required to achieve the legitimate objective of
environmental protection. These must take into account the most-favoured nation
principle1618 and the national treatment principle.1619 Plastic pellets and products
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from other WTO Member States must be treated at least equally to “like products”
produced domestically and “accorded treatment no less favourable” than the
products received from all other WTO Member States.
Measures may be consistent with the General Agreement on Tariffs and
Trade (GATT), for instance, if they “are not applied in a manner which would
constitute a means of arbitrary or unjustifiable discrimination between countries
where the same conditions prevail, or a disguised restriction on international
trade,” and are “necessary to protect human, animal or plant life or health,” or are
“relating to the conservation of exhaustible natural resources if such measures are
made effective in conjunction with restrictions on domestic production or
consumption.”1620 The impacts on biodiversity caused by plastic waste are now
clear, and an annual consumption of 8% of global oil and gas production1621
should be sufficient for trade restrictions on virgin plastic pellets to meet these
criteria. Similarly, a ruling based on these GATT measures preventing the trade
measures of the Montreal Protocol to proceed would have resulted in the
continuation of unacceptable environmental damage.
Similar to the concerns of ozone depleting substances, marine plastic debris is an
international problem that needs addressing at a global level. The broader the
participation of a new agreement, the less options are available for participating
States to meet their reduction targets by exporting controlled substances to nonparticipating States. A ban on pollution is often perceived as the simplest and
cheapest solution for governments to indicate adherence with international
obligations. This is because an outright ban supposedly requires no management.
In practice, however, without monitoring compliance with the ban, activities may
continue illegally.1622 The mechanisms selected to control pollution affects the
willingness of States to participate in a treaty. Negotiators may find it more
difficult to gain support for a total ban versus restrictions or limits on polluting
activities.
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6.8.2 The Structure of a New International Binding Agreement
A new legally binding international agreement to regulate land-based sources of
plastic pollution would have the protection of the marine environment and a
reduction of inputs to the global stock of marine plastic debris as two of its main
objectives. The text of this agreement would establish clear duties that give effect
to the recommendations made in this chapter and Chapter Five and encourage all
States to integrate measures into domestic legislation. These include timetables
for implementation of Best Management Practices for industrial and postconsumer waste management and the establishment of appropriate discharge
limits. Similar to the EU Ecodesign Directive for energy-related products, the text
would include the requirement for companies to design products that reduce their
impact on the environment and human health. The need to establish a financial
mechanism to assist in managing and implementing the agreement would also
require detailing.
To achieve the objectives of the agreement, technical Annexes can elaborate the
specific obligations participating States would need to comply with and targets
they would need to meet. This would be similar to MARPOL 73/78, which makes
use of six technical Annexes, each addressing specific types of pollution from
ships ranging from oil to air pollution. Annexes were also adopted in the OSPAR
Convention and Protocol for land-based sources of marine pollution in the Wider
Caribbean. Two technical Annexes are suggested for the new agreement.
The first Annex would regulate the minimum recycled content of plastic pellets
and would be mandatory for all Parties. A model for this Annex has been outlined
in this chapter, as well as the considerations for economies in different stages of
development and the need for trade restrictions to deter non-participation. As for
the Montreal Protocol, targets may be calculated on baseline production levels and
increases in recycled content can be phased. The reduced need for virgin pellets
would need to be balanced with the increasing demand for plastic globally.
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This Annex would promote a circular plastics economy, addressing concepts such
as Green Procurement, Extended Producer Responsibility as well as
Biodegradability and Composting within all industries where plastic is consumed.
Timeframes and phased implementation schedules may be tailored for different
industries and socio-economic circumstances.
Industries known to generate high volumes of plastic waste should also be
addressed in the first Annex. In Europe, for example, packaging applications
represent 39.6% of the plastics demand, followed by building and construction at
20.3% and the automotive sector at 8.5%.1623 Another example is the increasing
access to healthcare, making the medical industry a sizeable contributor to plastic
waste, particularly in China where a government initiative could see an additional
1.3 billion people provided with healthcare access by 2020.1624 With over half of
medical waste classified as non-hazardous,1625 differentiating between packaging
and clinical waste may provide improved opportunities for all four categories of
recycling,1626 balancing environmental impact with regulatory requirements such
as sterility standards and shelf life.1627
A second Annex would regulate the chemical content of plastics and be modelled
on the London Dumping Protocol. Contracting Parties would be prohibited from
using any chemicals or synthetic substances with the exception of those in a white
list. The use of any chemical or synthetic substance outside of the white list will
be subject to a permit, issued based on an assessment using a set of agreed and
documented criteria. Both the white list and the assessment criteria must have as a
priority the ecological impact of the chemical or substance and the ease with
which it can be recycled. The chemical additives that are not suitable for mixing
in recycling feedstock must also be listed.
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Phased targets may be set for the elimination of chemicals can be set. Dates may
also be phased for implementation of bans for the import and export of controlled
substances to and from non-participating States, as for the Montreal Protocol.1628
Regula assessments of the list of controlled chemicals, the targets and timelines
should also be set.
In recognition of the issues presented by particular plastic additives, legislation
has been passed in some States. The European Commission has accepted a
resolution and taken steps to include measures that regulate endocrine disrupting
effects through amendments of current EU legislative instruments governing
chemicals, consumer health and environmental protection.1629 Such chemicals are
known additives in the manufacture of plastic products and France has already
banned the use of Bisphenol A (BPA) in all packaging, containers and utensils
intended to come into direct contact with food,1630 as have other States to varying
degrees.1631 The EU has regulated the plastic materials that can come into contact
with foodstuffs.1632 Phthalates, a common plasticizer, have also been regulated in
a number of States.1633 A non-binding resolution was adopted by the European
Parliament suggesting that articles containing a previously banned phthalate be
prohibited from being recycled in the EU because of the health risks to workers in
recycling facilities.1634

1628

1987 Montreal Protocol, Article 4(1, 2).
European Commission, Commission Documents,
<http://ec.europa.eu/environment/chemicals/endocrine/documents/index_en.htm>, accessed 25
March 2015.
1630
Food Packaging Forum, France bans BPA. Second phase of the BPA ban includes all
packaging, containers and utensils coming into contact with food,
<www.foodpackagingforum.org/news/france-bans-bpa>, accessed 27 March 2015.
1631
Modern Testing Services (MTS), Summary of Bisphenol A (BPA) Regulation (2nd Edition),
<www.mts-global.com/en/technical_update/CPIE-018-13.html>, accessed 27 March 2015.
1632
Commission Directive 2002/72/EC relating to plastic materials and articles intended to come
into contact with foodstuffs, opened for signature 06 August 2002, OJ L 220, 15 August 2002, pp.
18-58 (entered into force 4 September 2002) ('EU Directive 2002/72/EC on plastic in contact with
foodstuffs') <http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex:32002L0072>.
1633
For more on phthalates, see Product Safety Australia, Phthalates in consumer products,
Australian Competition & Consumer Commission,
<https://www.productsafety.gov.au/content/index.phtml/itemId/972486>, accessed 28 February
2016.
1634
European Parliament News, Don’t allow recycling of plastics that contain toxic phthalate
DEHP, warn MEPs, <http://www.europarl.europa.eu/news/en/newsroom/20151120IPR03616/Don%E2%80%99t-allow-recycling-of-plastics-that-contain-toxicphthalate-DEHP-warn-MEPs>, accessed 28 February 2016.
1629

324

The aim of the new agreement and both the suggested Annexes should be to shift
the burden of proof from the public to manufacturers to show their products
present an acceptable threshold of harm to the humans and ecosystems. To be
successful, these objectives will require the global community as a whole to agree
that the specific issues of marine plastic debris require well-defined responses1635
and that effective action must be taken in the short- to medium-term. The OECD
suggests that the concept of Sustainable Materials Management requires “a shift
from policies focused on isolated aspects of the material chain, causing leakages
and unintended side effects, to an integrated policy approach that embraces the
full life cycle of products and materials.” This will require “a long term vision that
provides a framework for policy making and investment, with a clear set of
measurable objectives.”1636
This section has outlined a model that could reduce the finite virgin material used
in the plastics industry. This is based on the Montreal Protocol, which aims to
reduce or eliminate the use of a defined controlled substance. Other policy
interventions are also necessary to support a circular economy. These would
include broader principles of per-capita consumption reductions and design
considerations throughout the lifecycle of a product for improved efficiencies and
reduced environmental impact. Examples include the EU Ecodesign Directive
(2009/125/EC) for energy-related products1637 and measures within the EU Waste
directive to promote repair, re-use, disassembly as well as recycling. Some of
these would help shift the burden of proof to manufacturers, but the contribution
of the consumer in both the problem and the solution must not be underestimated.
6.9

Conclusion

This case study of pre-production plastic pellets highlights the obligations within
the international and regional policy framework for States to control the emissions
from industrial point sources in order to maintain water quality standards. The
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current framework does not adequately mandate this at the international level and
provisions vary in geographic scope and language. Most binding instruments at
the regional level place no emphasis on plastic pollution from industrial sources
and not all differentiate between point sources and diffuse sources of pollution.
There are, however, sufficient measures that oblige States to mandate existing
voluntary solutions that have proven to be effective, thereby targeting 100%
containment and a zero tolerance of pellet discharges into the environment.
The ratio of voluntary to legally binding instruments relating to marine plastic
debris tends heavily towards the non-legally binding instruments. This chapter
outlines a new global binding instrument that strongly implements the Polluter
Pays Principle and the Prevention Principle by shifting the burden of prevention
and waste management to the plastics supply chain. The closed-loop lifecycle and
circular economy have been suggested as solutions to the global issue of plastic
pollution. This chapter has translated this into a policy response and provided a
method to move the problem beyond that of a waste management issue towards a
circular economy for plastics. Regulating the feedstock and restricting trade that
does not meet the agreed standards can reduce the global demand for finite virgin
plastic pellets.
The objective and design of trade restrictions is to deter free-riding while
providing equal opportunity for all States, from developed to developing
economies, to adjust domestic consumption rates of virgin plastic pellets. This
may, however, require the funding of States in need to enable their involvement in
negotiating a new global agreement and to achieve global participation. The
potential for a global funding mechanism to reduce marine plastic debris is
discussed in Chapter Seven.
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Chapter 7: Funding the Solutions on a Global Scale
7.1

Introduction

This is the final chapter and it commences by reviewing the results from the
previous chapters. The research findings are seen to clearly demonstrate that
current international policy frameworks fail to address the global marine debris
problem.

In light of this, the chapter investigates the potential for a global

agreement to prevent marine plastic debris and the impediments to this, the most
common of which is funding. A discussion of the prospects for future policy
solutions to the marine plastic debris crisis completes the chapter.
The most common challenges to effective implementation of marine plastic debris
mitigation measures, as identified in the Regional Seas assessments, are revised.
The chapter highlights the international calls for funding to prevent general
marine pollution, particularly to assist developing States in meeting their
obligations under multilateral agreements. This leads to the question of whether
an international fund for the prevention of marine plastic debris is feasible.
The chapter then reviews the categorisation of States according to their
contribution to the issue as well as their potential to contribute to the solutions.
This is a key consideration in developing a new policy framework if it is to be
considered fair, particularly if a funding mechanism is incorporated. Examples are
drawn from the categorisations used in other international instruments with
further suggestions made that are more specific to plastics manufacturing,
conversion and consumption.
The major contribution of this chapter is a suggested outline of a new global fund
for the prevention of marine plastic debris. First, analogous financial mechanisms
are reviewed as examples of how funding has been employed to solve other issues
of international scale. The merits of justifying a new fund using a cost-benefit
analysis are reviewed. Parameters for a funding model are suggested for
determining inputs to the fund, as well as outputs, taking into account the
categorisation of States by responsibility and capacity.
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Appropriate legal principles are applied throughout the chapter, such as the
Prevention Principle, the Polluter Pays Principle and the Principle of Common but
Differentiated Responsibilities. This chapter aims to supplement current
international discussions by offering a proactive perspective to solving the global
issue of marine plastic debris.
7.2

Recapping the Issue

Governance of the oceans is the collective responsibility of all States. No global
authority exists to protect the marine environment from pollution originating on
land as it does for ocean-generated pollution. It is the duty of individual States to
govern the many sources of marine plastic debris originating on land or at sea.
Effective waste management is a key strategy in the prevention of marine plastic
debris, yet funding worldwide has been lacking. 1638 Governments must also
recognise that management of the issue extends beyond waste infrastructure,
requiring funding for activities such as negotiation of multilateral agreements,
research to fill information gaps, continued monitoring, policy development and
local enforcement.1639
This research goes further to suggest that, although recognised as a marine issue,
governments must tackle the issue of marine plastic debris as a land-based issue.
Chapters Three to Six have illustrated the failings of the current policy framework
in preventing the global increase in marine plastic debris. But even if these
policies are rectified and effectively enforced, plastic waste generated on land
must be managed on land and plastic waste generated at sea must be brought back
to land to also be managed on land.1640 It is these land-based processes that
require a global agreement to ensure minimum global standards in environmental
sustainability are achieved, from the production of plastics to the end-of-life fate
of plastic products. Marine plastic debris is ultimately a failure of these processes
on land.
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Chapter Three provided an overview of the current international policy framework
for marine pollution in general. A major gap is the lack of an international
agreement to prevent land-based sources of marine pollution. This has resulted in
inconsistent prioritisation and funding at a global level of marine debris abatement
measures.
The analysis conducted in Chapter Four concluded that the policy framework to
prevent ocean-based sources of marine plastic debris is in place, but amendments
are needed to support the overall ban on disposal of plastics into the sea. The
primary requirement is adequate and cost-effective port reception facilities. Such
infrastructure again requiring funding, most of which can be obtained from
service fees within the maritime industry. Properly managed, downstream waste
management services can also be funded by the respective industries involved,
placing little or no financial strain on local governments.
Chapter Five examined the duty of States to provide adequate municipal solid
waste management services to prevent mismanaged waste. It is the leakage of this
fraction of waste that can contribute to the continued flow of plastics from land
into the marine environment. This places a significant financial burden on local
governments to fund the necessary services, including management of illegal
dumping. Nearly all regions have expressed a strong need for additional funding
to improve municipal solid waste management. The necessary resources must be
allocated from public funds.
Chapter Six concluded that the plastics manufacturing industry has much to
contribute towards solving the global issue of marine plastic debris. Incentivising
behavioural change within this industry will require fundamental advances in
technology, both in design and composition of plastic products. The Principles of
Prevention and the Polluter Pays would suggest the burden of proof should shift
from the public to industry to prove that their products will not cause harm to
humans or the environment. Coupled with this is the need to reduce the global
consumption of virgin plastic, as well as international regulations to stimulate and
protect the recycling industry. Appropriate regulation would encourage the
industry to invest in the necessary changes to enable such long-term goals, while
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best management practices could eliminate discharges of waste in the short-term.
Funding the changes should therefore be mostly sourced from within the industry.
This research proposes that a new global agreement is needed to guide the
necessary changes to industry as well as government expenditure. The aim would
be to reduce government expenditure by creating a circular plastic economy in
which private investment would be profitable. Establishing such an environment
through a binding agreement requires collaboration by all States to agree on the
measures to be implemented and to what degree States must comply. Actual
implementation, however, requires funding, as highlighted by all regions. The
concluding question of each of the four analysis chapters has therefore been,
“Who pays and what are they paying for?”
7.3

Common Barriers to Implementation

Many issues of environmental governance are common to all regions, although
the degree to which constraints undermine effective management varies. As part
of the UN Global Initiative on Marine Litter, twelve of the eighteen Regional Seas
Programmes reported on the challenges facing marine environmental governance
in their area. The most common challenges cited were limitations and
inadequacies in knowledge management, awareness, institutional capacity,
financial mechanisms and policy and legislation. Land-based sources of marine
debris were mostly attributed to underdeveloped waste management policies.1641
In determining the priority actions for preventing marine plastic debris, it is worth
revisiting the limitations identified by most States. The constraints reported in
implementing measures related to the Global Programme of Action were similar
to those listed by the various Regional Seas Programmes. In 2012, the Third
Intergovernmental Review Meeting listed a lack of human and financial
resources, limited political will and awareness amongst decision makers,
duplication within the institutional and legal framework, and insufficient
technological support. Inadequate enforcement of environmental legislation was
also listed, highlighting that industry was not willing to reduce pollution
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voluntarily where appropriate legislation did not exist.1642 This is despite delegates
to the 2001 Second Intergovernmental Review Meeting having adopted the
Montreal Declaration over a decade before. In this declaration, delegates
committed to strengthening the financial resources of local and national
authorities, further engage the private sector, make the appropriate institutional
and financial reforms, develop multi-year investment programmes and create an
“enabling environment for investment.”1643
The Strategic Action Programme for the Protection of the Coastal and Marine
Environment of the Western Indian Ocean from Land-based Sources and
Activities identified the high level weaknesses of the region. These included
measures of international and regional instruments not being sufficiently reflected
in domestic legislation. Legislation is also not adequately implemented, updated,
enforced or monitored. Technical capacity and human resources are lacking and
marine ecosystems are undervalued within the public and private sectors. All
these are underpinned by a lack of scientific and socio-economic data and
information.1644
These failings formed a central theme throughout the regional analyses
undertaken. The 2008 Report on Marine Litter in the East Asian Region listed the
major regional barriers and gaps as a low level of awareness translating into low
political will, a drive for economic development with no recognition of values of
the oceans, lower funding prioritization of marine conservation over socioeconomic development, as well as a lack of data on the issues within the
region.1645
Gaps in regional management of marine litter stem from the gaps in national
policies of partner States. This key link was highlighted in the 2007 report on
marine litter in the Black Sea. A lack of practical measures aimed at preventing
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marine litter, including dated technologies for collecting, processing, recycling
and disposing of solid wastes, was highlighted. Participating States in the region
identified a need to correct waste management policy as a primary priority.1646
The Caspian Sea marine litter report extends the link between regional and
national gaps to the local council levels of Partner States. This region recognised
that laws, regulations and policies specific to marine litter are lacking at all three
levels. Enforcement capacity and compliance measures were also an issue at each
level. The absence of national and regional institutions tasked to deal specifically
with marine litter issues was ranked as one of the key contributing factors that
was being largely ignored in the region despite its recognition as an emerging
issue.1647
Research into the national legislation of the Red Sea and Gulf of Aden region
indicated the coastal and marine environments were sufficiently covered by
domestic policy. Implementation was still “grossly inadequate” due the same
common constraints of awareness, capacity, political will, government department
coordination and laws not being updated in a timely manner.1648
The 1995 Global Programme of Action for the Protection of the Marine
Environment from Land-based Activities lists litter as one of the causes of landbased impacts on the marine environment that the programme aims to alleviate.
No provisions were made for global financial mechanisms, but instead the
programme relied on the public and private sectors of individual States to provide
funding for their own national programmes as well as regional programmes.
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governments and the European Commission at the Second Intergovernmental
Review Meeting. The Declaration called on the United Nations Environment
Program to increase its financial contributions.1651 The programme still relied
heavily on national budgets, requesting States to increase these budgets1652 and
develop durable mechanisms to ensure sustainable long-term funding.1653 At the
Third Intergovernmental Review Meeting, the Manila Declaration was adopted by
65 governments and the European Commission, again inviting additional financial
contributions by participating States1654 and other financial institutions.1655 Each
of these Declarations has called for an increased effort in protecting the marine
environment from land-based activities, including litter.
Marine litter results from a diverse range of activities, all managed by various
government authorities and administrative budgets. This adds to the complexities
of designing and implementing effective solutions and often leads to minimal
funding being apportioned to the problem in most regions. 1656 A sustainable
source of funding has proved a significant constraint in the implementation of
conservation measures generally.
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dedicated to the prevention of marine plastic debris and no global funding
mechanism to support activities, progress has lagged behind the voluntary
Declarations adopted over the decades.
7.4

Calls to Assist Developing Countries

New or improved infrastructure will be required by many States in the efforts to
control the fate of plastic waste. This is likely to require more financial resources
than are readily available from domestic sources. As discussed in the previous
section, improved environmental protection is restricted predominantly by a lack
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of funding.1658 The 1972 Stockholm Declaration highlighted the need to reconcile
the many conflicts that arise from the parallel needs of development versus
environmental protection.1659 The declaration also stated that “resources should be
made available to preserve and improve the environment, taking into account the
circumstances and particular requirements of developing countries and any costs
which may emanate from their incorporating environmental safeguards into their
development planning…”1660
In 1989, the specific needs of developing States was again recognised by the UN
General Assembly1661 and in 1992 the link between poverty and environmental
degradation was clearly emphasised in Agenda 21. The latter action plan
acknowledged that the greatest contributor to the unrelenting deterioration of the
global environment is the unsustainable level of consumption and production
within industrialised States.1662 The poverty imbalance underscored in Agenda 21
was again emphasised in the 1992 Rio Declaration. The Declaration stressed the
Principle of Common but Differentiated Responsibilities, acknowledging that not
all States are equally responsible for global environmental degradation of the past
and that the resources available to States differs greatly. 1663 Environmental
agreements have taken this Principle into consideration, providing developing
States with exemptions and delayed timeframes to meet treaty obligations.1664 The
disproportionate burden of global environmental protection is also upheld in the
Basel Convention of 1989, which aims to reduce the transfer of hazardous
substances between States, protecting less developed States in particular from
receiving such substances from industrialised nations for final disposal.1665
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Developed States are requested to provide the financial resources needed by
developing States to comply with the 1992 Convention on Biological
Diversity. 1666 Financial assistance for developing States, particularly the least
developed and those with economies in transition, is also promoted in the 2001
Stockholm Convention on Persistent Organic Pollutants.1667 This reiterated the
request of the 1995 Washington Declaration, but did not make specific mention of
Small Island Developing States (SIDS) as the Washington Declaration did.1668
The Law of the Sea Convention does not provide exclusions for developing
countries from the duty to protect the marine environment from pollution, but the
economic capacity of developing states is to be taken into account when
establishing global and regional instruments1669 or when prioritising allocation of
funds and technical assistance.1670 States are to cooperate on a global or regional
basis.1671 Cooperation must include “all measures consistent with this Convention
that are necessary to prevent, reduce and control pollution of the marine
environment from any source,” using the best practical means at their disposal and
in accordance with their capabilities.1672 The London Dumping Protocol is more
specific on the need for financial cooperation, requiring Parties to assist
developing States, subject to the availability of adequate resources, in “examining
the means necessary to achieve full implementation.”1673
The scientific, technical and economic capabilities of States is also recognised in
the London Dumping Protocol, but no call for financial assistance is made.1674
However, the request to assist developing States is upheld in the Fish Stocks
Agreement1675 and the Compliance Agreement. 1676 More specific to the issues of
marine plastic debris, the voluntary Global Programme of Action for the
Protection of the Marine Environment from Land-based Activities urges States to
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ensure that not only are financial mechanisms in place domestically, but that the
link is made between protection of the marine environment and poverty
alleviation.1677
The willingness of developing States to engage and apply scarce financial
resources to the protection of the global environment will be greatly influenced by
the willingness of developed States to cooperate in building the capacity of those
States in need of assistance. Without financial support and the recognition that
poverty eradication, coupled with economic and social development, are the
priorities of developing States and those with economies in transition, it is
unrealistic to expect such States to meet the obligations agreed under multilateral
environmental agreements. A new framework to prevent marine plastic debris
would similarly require such consideration, although recognition within policy
would first require categorisation of States according to their capacity to
participate.

7.5

State Classification within Policy

Classification of States according to agreed criteria allows policy makers and
negotiators to tailor measures relating to obligations, exceptions, timeframes,
financial contributions and eligibility for assistance, amongst others. The nature of
solutions implemented would also vary based on domestic situations, such as
culture, capacity (financial, institutional and ecological) and geographic
characteristics. This section reviews the classifications used in some of the global
agreements before suggesting some applications for marine plastic debris.
International policy tends to classify States into two broad groups of developed
country Parties and developing country Parties, or rich and poor countries. The
Montreal Protocol refers to Article 5 Parties, which were developing States
classified by their lower consumption levels of controlled substances. These
Parties were given a delayed timeframe of ten years in which to comply with
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targets and timelines. 1678 Non-Article 5 Parties, or developed States, were to
reduce their consumption levels much sooner, but were also required to pay the
incremental costs for Article 5 Parties to reduce their consumption levels.1679 Thus
only two classifications were used within the Montreal Protocol to differentiate
the contribution of States to the issue and the burden they must bear in rectifying
the situation.
The United Nations Framework Convention on Climate Change classified States
by their level of commitment under the Convention, resulting in three
classifications with one sub-class requiring additional consideration. States listed
under Annex I included developed nations and nations with economies in
transition. The same targets and timelines applied to all States listed in Annex
I. 1680 Annex II is essentially a sub-class of Annex I and includes only the
developed nations of Annex I. Annex II States are obligated to provide the
financial resources to assist developing countries to meet their obligations under
the Convention as well as to adapt to climate change.1681 Annex II States are also
to promote the transfer of technology to those nations with economies in
transition. Non-Annex I Parties are those States particularly vulnerable to climate
change and with special needs. This Annex includes a further classification
through the special mention of least developed countries that also need special
attention due to their very limited capacity to adapt to climate change or respond
to Convention measures.1682
Another factor influencing the willingness of States to participate in a multilateral
environmental agreement is determining which States would benefit more from
abatement measures.1683 Resolving which States pollute the most will determine
where implementation of abatement measures would most benefit the global
community. The issue being addressed by the Montreal Protocol, namely the
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consumption and production of ozone depleting substances, made it relatively
simple for negotiators to agree on the classification of States that contribute most
to the problem. Justifying who should therefore bear the greatest burden of
rectifying the situation was also simplified. In the case of climate change and
pollution by plastic waste, determining who is most responsible, who must pay
and how much they must pay is not as simple as for ozone depleting substances.
The ability of States to pay and therefore participate in abatement measures is an
important consideration for negotiators. Defining the activities required in
reaching the objectives of an agreement, calculating the resources required and
agreeing on the level of assistance some States may need will greatly affect State
participation and the overall effectiveness of an international agreement to reduce
marine plastic debris.1684
The objective of classifying States within an agreement can be divided into two
categories. A State’s contribution to the problem (historical, present and forecast),
must firstly be determined and, secondly, its ability to contribute to solutions.
Contributing to the solutions may be accomplished by making the necessary
changes at the national level, as well as by providing financial assistance or the
transfer of technology to States with limited capacity to resolve the issues
domestically. The latter will determine where external resources are required.
Requirements may vary from policy development and amendment, to cultural
changes and infrastructure. Traditional policy classifications of States have
included developed countries (wealthy), economies in transition, developing
countries, least developed countries and Small Island Developing States (SIDs).
These are still relevant to a new international agreement to prevent marine plastic
debris, but further analysis of the criteria for each classification may be of benefit
during the negotiation phase of a new framework.
Developed States may be characterised by high per capita income and waste
generation, 1685 with markets comprising highly packaged goods and a large
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consumption of single use disposable plastics. These States may also be large
exporters of secondary plastics for recycling.1686 Developed States are likely to
have large industrialised sectors and well developed abatement and waste
infrastructure. These States also have the domestic capacity to create a circular
plastics economy in which the use and impacts of plastics can be reduced at each
life cycle stage from production to end of life. Developed States are often further
advanced in the research and development of alternative products and sustainable
methods of production and are therefore in a position to transfer technologies to
States that may be unable to invest in research due to competing priorities.
Policies within developed States are likely to be mature, but may need amendment
to include measures that regulate plastic waste specifically or to promote a closedloop lifecycle for plastics.
States that have economies in transition are likely to be characterised by large
industrial sectors, exporting large volumes of plastic products, but tending to have
less developed abatement and waste infrastructure.1687 The average per capita
income is lower, but a rising middle class results in an increase in demand for
packaged goods. Per capita consumption of plastic is therefore far lower than in
developed States, but rapidly on the rise.1688 These States are thus transitioning
from being primarily exporters of plastic products to also being high consumers of
plastic. This is largely driven by increases in disposable income and urbanisation
leading to greater markets for packaging, construction, cars and healthcare.1689
Some States with economies in transition may have the financial means to invest
in research and even contribute to a global financial mechanism. Others would
still prioritise the expansion of industry as a means to improve social and
economic conditions. States with economies in transition may also be importers of
secondary plastics.1690 Policies would be at varying levels of maturity, particularly
policies that regulate environmental protection, waste management and industrial
pollution.
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Developing States may have smaller industrial sectors and waste infrastructure is
likely to be limited to urban centres. Informal settlements would have little to no
formal waste removal processes in place. The average per capita income is low,
providing some access to packaged goods but with an overall low per capita
consumption of plastics. Developing States are unlikely to participate in research
and development of technological alternatives, and would mostly not have the
financial means to contribute to a global fund. Such States are therefore likely to
be recipients of technology transfer as well as funding. Policy may be in place to
regulate waste, but is unlikely to include plastic as a separate waste or to be
effectively enforced.1691
Least developed States would have little to no industrial sectors or waste
infrastructure. The majority of their populations live in rural poverty with poor
transport infrastructure. Very low income per capita, almost no access to
packaged products and reuse of items where possible results in close to zero
plastic waste per capita.1692 Policy is likely to be immature. Least developed
States will therefore be eligible for technology transfer as well as funding
assistance. Policy development in such States is important to ensure appropriate
regulation of new industries and waste infrastructure.
Small Island Developing States may require a classification of their own due to
their unique circumstances, particularly due to limited options to deal with waste.
In some cases, litter is dumped into the ocean and on beaches because of a lack of
space for landfill or other waste disposal options.1693 Characteristics identified for
the developing and least developed States may also apply to varying degrees.
Small Island Developing States would require technological and financial
assistance to resolve the issues of marine plastic debris. Solutions may range from
policy development and regulation of imported products to economically viable
methods to export plastic waste. The EU Directive 94/62/EC on packaging and
packaging waste took these considerations into account for Greece, Ireland and
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Portugal, delaying their targets because of their large number of islands, low
packaging consumption as well as the rural and mountainous areas of these
States.1694
Classification of States can assist in apportioning State accountability for marine
plastic debris. The Jambeck et al study provides an introductory methodology for
quantifying contributions to marine plastic debris on a per-State basis. Using the
estimates calculated in the mismanaged waste model, between 1.7% and 4.6% of
the total plastic waste generated for the 192 States studied is likely to have entered
the oceans. The study equated this to 4.8-12.7 million Metric Tons for 2010.1695
The study also highlights a key consideration of the economic classification of
each State in 2010 as per the World Bank definitions. China, the highest
contributor of that year, is classed as Upper Middle Income, along with Thailand,
Malaysia, South Africa, Algeria, Turkey and Brazil. These States were together
responsible for a possible 40.4% of the total plastic waste entering the oceans in
2010. Nine of the top twenty States were classified as Lower Middle Income,
including those ranked second to fifth in mismanaged plastic waste. These nine
States totalled 36.9% of contributed marine plastic debris. Bangladesh, Burma and
North Korea were the only 3 of the top twenty polluters classified as Low Income,
together contributing 4.9%. The only High Income State was the United States,
which was considered responsible for 0.9% of marine plastic debris.1696
Geographic features can also be factored into State classification. With an
objective of preventing plastic waste entering the marine environment, a waste
reduction model, such as the model used in the Jambeck study, could possibly
lead negotiators to further differentiate between land-locked and coastal States.
Although plastic waste from land-locked States can make its way to the oceans
through various waterways, their contribution to marine plastic debris may be
found to be less than States with marine borders. The usage reduction model
discussed in Chapter Six, however, would aim to reduce plastic consumption in
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all States, but may priorities coastal States for funding of pilot projects,
technology transfer and waste infrastructure.
Traditionally, States are expected to assume financial responsibility for national
and regional programmes to reduce pollution from land-based sources. Some UN
Regional Seas Programmes have received “seed funding” from UNEP,
progressing to form trust funds. For the most part, however, participating States
are required to fund continuing activities implemented under the regional
programmes. 1697 Other sources of funding, such as the Global Environment
Facility and the private sector, have been made available. However, those
Regional Sea Programmes with wealthier participating States would have more
reliable access to sustained sources of funds over the long term.1698
7.6

Justification for a Global Fund to Prevent Marine Plastic Debris

This research has clearly illustrated the policy failings at a global level and
summarised the regional impediments most commonly attributed to the
historically poor implementation of abatement measures. It is therefore assumed
that a global approach in the form of a binding international agreement would be
possible. The question still remains as to how implementation and compliance
with such an agreement would be financially resourced.
The challenge of financing the protection of the global commons is not new. Once
the international community recognises an issue is severe enough to warrant
intervention, the challenge of committing the necessary resources, and by whom,
must be resolved fairly. In addition to financing compliance activities, other
aspects such as the administration of a multilateral agreement and its secretariat
also require funding.
This section reviews the financial mechanisms employed to solve analogous
global issues. This leads into a discussion on the difficulties a cost-benefit
analysis would present, should this be a requirement to justify a global fund. The

1697
1698

1981 Abidjan Convention, Introduction, paragraph 5(e).
VanderZwaag, D. L. and Powers, A., above n 1291.
342

role public-private partnerships can play is considered in the conclusion of this
section.

7.6.1 Examples of Global Financial Mechanisms
The financial mechanisms established under many international environmental
agreements are usually funded through voluntary or mandatory contributions to a
trust fund. Payments provided by these funds may be assigned on a compensation
basis or the purpose of the fund may be to enable abatement and preventative
activities, such as new or improved infrastructure. The International Oil Pollution
Compensation Fund is an example of a “reactive” fund established to compensate
victims only once a pollution incident has occurred. The Multilateral Fund for the
Implementation of the Montreal Protocol, on the other hand, could be regarded as
a “proactive” fund to assist developing countries transition away from ozone
depleting substances to prevent further damage to the ozone layer.
The Global Environment Facility has provided the financial mechanism for some
international environmental agreements, such as the Stockholm Convention and
the Convention on Biological Diversity. The Global Environment Facility Trust
Fund co-funds the incremental costs of projects in developing States and those
with economies in transition if the activities contribute to global benefits in
designated focal areas. 1699 Other agreements have developed independent
financing mechanisms. The Kyoto Protocol, for instance, is partly funded by a
share of profits from trading of emission reduction certificates under the Clean
Development Mechanism.
Public-private partnerships are increasingly being explored as an alternative to
competing requests for public funding, thereby reducing the pressure on
governments to fund development and protection of public and global goods.
Protecting the global commons, however, does not always make an attractive
business model for the private sector, particularly when the greatest benefit of a
project is an improved environment.
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The choice of format for the financial mechanism will depend not only on the
objectives of an agreement, but also the activities considered permissible in
complying with policy measures. The economic status of member States and the
estimated amount and duration of financial assistance required are also
determining factors.

7.6.1.1 International Oil Pollution Compensation Funds
States that become Party to the International Convention on Civil Liability for Oil
Pollution Damage1700 automatically become a Member to the 1992 International
Oil Pollution Compensation Fund 1701 established under the Convention. Both
apply to pollution by persistent oil in the territories or EEZs of Member States.1702
The 1992 Civil Liability Convention obliges the owner of a ship registered in a
Member State and carrying more than 2,000 tons of oil as cargo to hold liability
insurance in order to assume strict liability of such pollution. 1703 However, the
ship owner is entitled to limit the liability based on ship tonnage. 1704 In
recognition that victims may not receive the full compensation required to recover
pollution costs, the Fund would compensate victims where, under the 1992 Civil
Liability Convention, the damage was greater than the owner’s liability, or where
no liability could be shown or the owner liable for the damage could not meet
their obligations under the 1992 Civil Liability Convention.1705
Contributions to the Fund are based on an estimated calendar year budget
determined by the Assembly.1706 These contributions are made on behalf of the
Contracting State by an individual entity that has received oil in the ports or
installations within the territory of that Contracting State. The amount of
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contributing oil must be in excess of 150,000 tons for the relevant calendar year
and be carried by sea. The obligation to contribute does not apply if the oil was
received from a non-Contracting State, unless the oil originated at a Contracting
State, being discharged at the non-Contracting State en route. 1707 The total
contributed by the entities within a single Contracting State for a calendar year
may not exceed 27.5% of the total annual contributions to the Fund.1708 Should
the pro rata reductions applied to these contributors in order to reduce the total
contributions to 27.5% result in a deficit in the budget for the Fund, the
contributions payable by all other entities liable to contribute to the Fund shall be
increased pro rata to make up the difference.1709 All contributions are based on
reports of the amounts of oil received by individual entities and Contracting States
are responsible for maintaining and submitting these lists.1710
The 2003 Protocol to the International Convention on the Establishment of an
International Fund for Compensation for Oil Pollution Damage1711 was adopted
to provide a third level of compensation through the establishment of an
International Oil Pollution Compensation Supplementary Fund. States that are
Party to the 1992 Fund Convention may become Party to the Protocol, but
membership is voluntary. 1712 The Supplementary Fund aims to compensate
victims in full and contributions are based on the same criteria as the 1992
Fund1713 with an annual budget set by the Assembly.1714 However, should the
entities within a Contracting State receive less than a total 1 million tons of
contributing oil, the Contracting State will be liable for the difference in
contributions, bringing the minimum contribution of that State to the equivalent of
1 million tons.1715
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7.6.1.2 The Multilateral Fund for the Implementation of
the Montreal Protocol
The 1987 Montreal Protocol controls substances that deplete the ozone layer by
mandating phased limits on consumption and production1716 of listed substances.
The first phase of restrictions limited quantities to calculated levels of
consumption and production in 1986. The following phases continued the phaseout of these substances with stepped decreases according to an agreed timeline.1717
The Stockholm Convention uses a combination of bans and restrictions in order
reach its objective of protecting human health and the environment from
persistent organic pollutants.1718
Instead of excluding developing countries, the 1987 Montreal Protocol applies the
Principle of Common but Differentiated Responsibilities through a grace period
for such States, delaying their obligations and committing financial assistance to
meet them.1719 In 1990, it was agreed that a Financial Mechanism be established
to cover the incremental costs of developing countries in meeting their
commitments under the Protocol.1720 The Fund began operation in 1991 with
contributions made by developed countries and those with economies in
transition. 1721 Where financial support is provided for the implementation of
obligations assumed under mandatory conventions, participation is likely to be
higher. Examples of such obligations are measures requiring technology
conversions,1722 and in such cases providing the necessary finance mechanisms
encourages participation by developing countries in particular.
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The 1987 Montreal Protocol obligated signatory States at their first meeting to
adopt by consensus the financial rules necessary to ensure the operations required
to fulfil measures within the Protocol.1723 Article 10 of the Protocol was amended
in London in 1990 to establish the Interim Multilateral Fund, made permanent at
the 1992 meeting in Copenhagen. The Fund must “meet all agreed incremental
costs” of Parties operating under paragraph 1 of Article 5 of the Protocol,
enabling such Parties to comply with the related control measures of the
Protocol.1724 To meet the eligibility criteria, Parties seeking Fund assistance must
be developing countries and their annual calculated level of consumption of
Annex A substances must be less than 0.3 kilograms per capita. 1725 The
Multilateral Fund is to be managed by an Executive Committee established by the
Parties to the Protocol, thus operating under the authority of the Parties.
Membership of this Committee must equally represent Parties operating under
paragraph 1 of Article 5 and those not operating under Article 5.1726
The United Nations scale of assessments includes gross national income as one of
the elements.1727 The scale is used to calculate contributions to the Multilateral
Fund by Parties not operating under paragraph 1 of Article 5. These contributions
can be in convertible currency or, if agreed, in kind and/or in national
currency. 1728 Projects authorised by the Committee but implemented through
bilateral agencies may constitute no more than 20% of a Party’s contributions.1729
The Ninth Meeting of the Parties decided to agree to waive the outstanding
contributions to the Multilateral Fund from Parties that had not ratified the
London Amendment. 1730 The budget for each fiscal period as well as the
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percentage contribution by each Party is decided by the Parties.1731 Any decisions
regarding the Multilateral Fund are to be agreed by consensus, but if 100%
agreement is not attained, a two-thirds majority vote of those present and voting is
sufficient to achieve adoption. Further to this, those voting in favour must include
a majority of Article 5 Parties as well as a majority of those not operating under
Article 5.1732 Re-classification of Parties as per paragraph 1 of Article 5 that may
affect contributions, benefits and the ten-year grace period is decided upon at the
Meeting of the Parties.1733
Calculations indicated that industrialised States were responsible for 86% of
chlorofluorocarbons (CFCs) in 1986.1734 Forty-nine of these States agreed to fund
the additional, or incremental, costs that developing States would incur in
eliminating the use and production of controlled substances within an agreed
timescale.1735 Because this assistance was only available to Parties to the Protocol,
participation and compliance by developing States proved to be widespread,
contributing to universal ratification 1736 of the Vienna Convention and the
Montreal Protocol.

7.6.1.3 Financing Climate Change Mitigation and Adaptation
The 1992 UN Framework Convention on Climate Change has an overall objective
of reducing and stabilising greenhouse gas concentrations in the atmosphere “at a
level that would prevent dangerous anthropogenic interference with the climate
system”1737 but sets no targets on restrictions. The 1997 Kyoto Protocol to the
Convention1738 does set these targets by quantifying binding limitation targets for
emission reductions of greenhouse gases within specific timeframes, mostly based
1731
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on 1990 baseline levels.1739 The Protocol also permits Parties to transfer emission
reduction units, creating an economic value for emission reductions and
generating the basis for trading between States as one of the methods to achieve
Protocol commitments.1740 The value of a transaction is based on the market price
of an emission reduction.
The Kyoto Protocol places these legally binding emission caps only on States
listed in Annex B of the Protocol,1741 which includes developed countries and
those with economies in transition. This supports the Principle of Common but
Differentiated Responsibilities and the respective capabilities of varying
economies. It also compels developed States to take the lead in combating climate
change.1742 The developed countries listed in Annex II of the UN Framework
Convention on Climate Change are deemed the greater historical and current
emitters of greenhouse gases1743 and must therefore bear the greatest burden for
reducing levels in the global atmosphere. This principle of equity implements the
1992 Rio Declaration, which specifies:
“States shall cooperate in a spirit of global partnership to conserve,
protect and restore the health and integrity of the Earth's ecosystem. In
view of the different contributions to global environmental degradation,
States have common but differentiated responsibilities. The developed
countries acknowledge the responsibility that they bear in the international
pursuit of sustainable development in view of the pressures their societies
place on the global environment and of the technologies and financial
resources they command.”1744
The 1992 UN Framework Convention on Climate Change also recognises that the
selection of measures can place an unfair or disproportionate burden on
developing countries that are party to the Convention.1745 The extent to which
measures are implemented by developed States will also influence the level of
1739
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implementation by developing States where priorities are more likely to include
poverty eradication and social development. 1746 The Convention obligates
developed countries listed in Annex I to provide the financial resources to meet
the “agreed full costs” incurred by developing country Parties to provide a
national inventory of sources and sinks of all greenhouse gases controlled by the
Convention, as well as a high-level implementation plan. Developed countries
must also finance the “agreed full incremental costs” of implementing climate
change strategies in developing countries.1747
The 1992 United Nations Framework Convention On Climate Change defined a
financial mechanism in Article 11 that was to have a balanced and equitable
representation of all Parties. The mechanism was to make financial resources
available on a grant or concessional basis to developing country Parties to enable
their implementation of the Convention. These resources were to be provided by
developed country Parties.1748 The Global Environment Facility is one of four
international entities entrusted with the operation of this financial mechanism.1749
A State who is a member of the United Nations may become a Participant of the
Global Environment Facility.1750 At the Seventh Conference of the Parties held in
Marrakesh in 2001, four new Funds were established to finance adaptation
activities in developing countries. 1751 These are the Least Developed Countries
Trust Fund,1752 the Special Climate Change Trust Fund,1753 the Strategic Priority
for Adaptation, 1754 and the Adaptation Fund. 1755 In addition, the Global
Environment Facility Trust Fund provides financial assistance for developing
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countries Party to the UNFCC as per the focal points decided during
replenishment discussions at Council Meetings. Contributing Parties, mostly from
Annex II, replenish this Fund every four years through voluntary donations after
depositing an instrument of commitment.1756
The Least Developed Countries Trust Fund addresses the special needs of the 51
Least Developed Countries (LDCs) 1757 and is financed through voluntary
contributions by States listed in Annex II (developed countries). To be eligible for
funding assistance, a Least Developed Country must be Party to the 1992 UNFCC
and have completed a National Adaptation Programme of Action (NAPA).1758
Similarly, the Special Climate Change Trust Fund provides financial assistance to
developing countries that are Party to the UNFCCC and is also funded through
voluntary donations from Annex II Parties.1759 Projects must assist developing
countries in the following areas: (a) adaptation, (b) transfer of technologies, (c)
energy, transport, industry, agriculture, forestry and waste management, and (d)
activities to diversify their economies.1760
The Adaptation Fund finances developing countries that are Party to the Kyoto
Protocol. The Fund itself is financed from a 2% share of proceeds on the Clean
Development Mechanism project activities, 1761 particularly the sale of certified
emission reduction credits earned by countries through the implementation of
emission-reduction projects in developing countries. Contributions are also
accepted from other sources such as the private sector.1762
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7.6.1.4 Global Fund to Fight AIDS, Tuberculosis and Malaria
The Global Fund to Fight AIDS, Tuberculosis and Malaria was created in 2002
and operates independently of any international agreement. The Fund provides
assistance in the form of grants to strengthen the health systems of low- and
middle-income States to combat the three diseases. Similar to the Global
Environment Facility, contributions are voluntary and commitments are expressed
in pledges. Donors include governments, private foundations, corporates and
individuals.
To be eligible for assistance, States are required to commit domestic funding to
proposed projects.1763 State ownership is promoted by the Fund’s counterpart
financing requirements in which national governments must contribute a
percentage of required funds based on income brackets. Low income States must
contribute 5 per cent towards projects, lower lower-middle income States 20 per
cent, upper lower-income States 40 per cent and upper-middle income States must
contribute 60 per cent of project costs.1764 A willingness-to-pay commitment is a
further condition placed on States to encourage financial commitment and
ownership. The final 15% of allocated funding is only made accessible to States
once additional financial contributions are made above the minimum counterpart
financing requirements.1765
The new funding model approves grant allocations according to income level and
disease burden. Two types of funding categories are available. Standard country
allocations are accessible under the above conditions. An additional incentivebased reserve is also available for those States submitting proposals with more
ambitious objectives and strategic impact. The types of organisations eligible for
funding are government agencies, non-government organisations and the private
sector.1766
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The Global Fund has no presence in recipient States, acting only as a financing
mechanism. Management boards in each State are made up of representatives
from government, non-government organisations, the private sector, academic
institutions, multilateral and bilateral donors, as well as individuals living with the
diseases. The Fund’s Board of Directors, subject to assessments by the Technical
Review Panel, approves funding proposals submitted by the boards representing
each State. States may also jointly submit regional proposals for transboundary
issues that will benefit from cooperative action.1767

7.6.2 A Challenge on the Scale of Climate Change?
The different funds highlighted above provide an insight into some of the
considerations necessary when designing the financial mechanism of a new
agreement to prevent marine plastic debris. The design characteristics of State
classification, contributions and eligibility have been reviewed, but many
additional characteristics would require negotiation such as the balance of
representation within boards, the process for reclassification of States, as well as
monitoring and reporting of compliance and progress. All embody the Principle of
Common but Differentiated Responsibilities agreed at the 1992 UN Conference
on Environment and Development.
The issue of marine plastic debris has many contributing factors, sources and
solutions. Similar to the complications faced in the design and financing of efforts
to reduce the extent and effects of climate change, the depth and breadth to which
policy measures would need to induce behavioural change in the consumption of
plastic within society and industry would create a similar suite of complications
for a new international agreement to prevent marine plastic debris.
The costs of not transitioning to substances that would not deplete the ozone layer
versus the costs of action and funding developing States was calculable, making
the Montreal Protocol a relatively uncomplicated treaty to justify. The costs of the
many activities required to prevent negative impacts of climate change and marine
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plastic debris, however, are more problematic to calculate, as are the benefits
derived from implementing mandatory measures. A cost-benefit analysis to justify
a new international agreement for the prevention of marine plastic debris may be
necessary but will not be a simple exercise.

7.6.3 Is There Value in a Cost-benefit Analysis?
Justification for new expenditure is often based on a comparison of the costs of
implementing the desired changes against the savings that will be realised due to
those changes or the cumulative ongoing costs if the changes are not made. If the
outcome is positive, the project is perceived worthwhile. Should the greatest
benefit be a healthy environment, calculating the value of this benefit will be a
complicated exercise. To illustrate this, some comparisons are made below with
the issues of ozone-depleting substances and climate change.
The costs of environmental conservation are often borne by local communities,
and while the benefits may be experienced at the local as well as the global level,
these benefits may possibly only be delivered in the form of avoiding a potential
issue predicted in the future. 1768 Thus, the costs incurred now are likely valued
against the avoided costs that would be incurred at some known or unknown
future point in time should no abatement measures be taken in the present. These
future costs can be in the form of increased expenses resulting from an
intensification of impacts, or the cost may be calculated by lost income resulting
from a decrease in a resource affected by the relevant issue. Other methods are
possible for valuing the cost of conserving ecosystems, such as the recreational
services provided or the satisfaction of knowing an ecosystem is intact whether it
is directly appreciated or not.
The cost of eliminating ozone-depleting substances was justified by the savings in
future government expenditure on public health due to an obviously deteriorated
environment. The Kyoto Protocol wrestled with the high costs of abatement
measures versus the unknown prevented costs to human health and industry due
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to a changed climate. A cost-benefit analysis for marine plastic debris abatement
measures suffers from the same unknown prevented costs resulting from a
healthier environment. Research into the impacts of marine plastic debris on
human health and food security are not yet known on a global scale, making
valuation impossible at this stage. Until insurance companies include plastic
debris in their analysis, the potential savings in damage claims and other impacts
will also not be clear.
A lack of science and exact quantification of volumes and issues is not necessarily
a barrier to implementation. The benefits of protecting the ozone by phasing out
ozone-depleting substances included the prevention of negative impacts to the
agricultural industry, terrestrial and marine ecosystems and human health, with
estimates suggesting “up to 2 million cases of skin cancer may be prevented each
year by 2030.”1769 The global benefits-to-cost ratio has been estimated at 17:1.
This makes a compelling case for 100% abatement of ozone-depleting substances
because the costs of mitigation in the near future were deemed far less than the
associated costs of deaths from skin cancer in the future. 1770
In contrast, a change in the global climate is not viewed by all as a negative
outcome in the short- to medium term. Some areas predict extended growing
seasons while shipping routes have already become accessible during months that
were historically blocked by ice. The long-term impacts are likely to be negative
for everyone, but the benefits of proposed adaptation costs have proved difficult
to confirm, resulting in pledges for financial assistance remaining partly
unfulfilled.1771
Similar discussions may arise when justifying the required expenditure on
abatement measures to prevent marine plastic debris. Science is not yet clear on
the impact of marine plastic debris at population levels of marine species. 1772

1769

United Nations Environment Programme (UNEP), Montreal Protocol Celebrates Landmark
Achievement with Universal Ratification of All Amendments, accessed 10 May 2015.
1770
Barrett, S., above n 43, pages 231, 381.
1771
Hochrainer-Stigler, S. et al, 'Funding public adaptation to climate-related disasters. Estimates
for a global fund' (2014) 25 Global Environmental Change 87-96.
1772
Galgani, F. et al, above n 29.
355

High levels of plastic have been found in fish sold for human consumption.1773
The effect on human health or migration of ingested chemicals up the marine food
chain are not either conclusive.1774 The lack of a direct relationship between
abatement actions and the effect these will have on ecosystems as a whole or
human health globally makes it difficult to place a cost on the current and future
impacts of marine plastic debris or even the benefit of avoided costs. There are,
however, some measurable impacts that may assist in justifying global action.
The costs of abatement measures are commonly borne by local communities.1775
Implementation of internationally agreed measures will also predominantly take
place at the local level and it is here where most of the immediate and direct
benefits will be experienced. A reduction of marine plastic debris in one
community may lead to medium-term benefits for neighbouring communities
through a reduction in marine plastic debris transported to their region by winds,
currents and waterways. Long-term direct and indirect benefits could extend from
the local to the global community through reductions in plastic waste-borne
diseases and long-term health issues from cancer and endocrine disruptions, for
example. Risks to global food security would be reduced when marine ecosystems
benefit from reductions in invasive species, habitat destruction, ingestion,
entanglement and leached toxins.
Benefits derived from reductions in marine plastic debris can be categorised into
short-, medium- and long-term timeframes, as well as direct and indirect benefits.
Each of these categories would be applicable to the various sectors that in some
way make use of one or more of the services provided by the marine environment.
Such sectors include commercial fisheries, harbours, recreational activities and
tourism, coastal power stations and desalination plants, coastal farming and
marine rescue services. 1776 A cost-benefit analysis would weigh the investment in
abatement measures against the benefits received from such measures. Benefits
would include any future costs avoided by the reduction of marine plastic debris.
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Attempts have been made to calculate the value on the impacts that marine plastic
debris presents locally, regionally and globally. The annual downstream costs to
marine ecosystems from plastic waste have been estimated at US$13 billion,1777
with direct costs of damage from (general) marine debris in the APEC region
amounting to US$1.265 billion. 1778 Reducing the varied impacts of plastics
globally will require participation by many stakeholders at different lifecycle
stages. It may therefore be more practical to segment cost-benefit analyses into
discreet and logical groupings that align with the technical Annexes of a new
agreement as well as the sector responsible for abatement measures (government
or industry). This will help clarify the budgets, accountability and deliverables
within each Annex, working towards the long-term objectives of the agreement.
These separate but interlinked cost-benefit analyses may include waste
management services on land (for both land and ocean sources of plastic waste),
research into recyclable no-impact chemical additives and converting to primary
and tertiary recycling.
Waste Management
An example of a cost-benefit analysis can be found in the costs of cleaning
beaches versus the return from additional welfare through the use of cleaned
beaches or the appreciation of sea birds that have not perished from ingestion or
entanglement. A study in California, USA, estimated that West Coast
communities spend more than US$520 million annually managing litter and
preventing marine debris.1779 The cost of effort for Ocean Conservancy clean-up
volunteers around the world in 2012 was calculated at US$74 billion. 1780
Researchers estimated the value of welfare loss experienced by recreational beach
visitors due to the presence of marine debris, finding that US$67 million in
benefits could be generated over three months by halving the amount of marine
debris present.1781.
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Added to the above example would be the more easily definable direct costs
incurred by local councils for activities such as waterway clean-ups, street
sweeping, stormwater capture devices, storm drain cleaning and maintenance,
manual clean-ups and public education. Indirect costs would include loss of
tourism and other losses to industry generally.1782 The cost of sending waste to
landfill is also increasing, with many municipalities seeking alternatives such as
incineration with energy and heat recovery (quaternary recycling.) The possibility
that waste may act as a vector for disease introduces the connection between
waste management and public health to a cost-benefit analysis, particularly for
informal settlements where the Millennium Development Goal of poverty
reduction is relevant.
Once derelict fishing gear and other unwanted waste generated during operations
at sea are brought to land, the issue becomes one of adequate port reception
facilities to receive and sort this waste, as well as an issue of land-based
management of solid wastes for final disposal of these wastes. The direct costs of
incorrect disposal of plastic waste at sea as a result of insufficient or expensive
port reception facilities are likely to be felt my marine industries. These include
damage to fishing vessels, ships and leisure boats, loss of fishing gear and
fisheries production, amongst others.1783 Here, a reduction of damage equals a
benefit. General plastic waste has been attributed to an annual loss of income for
US$794 million for fisheries and US$7 million for aquaculture operations in 2012
values.1784 In the APEC region damage to the shipping and fishing industries from
marine debris are estimated at US$279 million and US$364 million per annum
respectively. A direct cost is the retrieval of derelict fishing gear from the oceans.
This has been estimated in a few locations,1785 with some suggesting a cost of
US$25,000 per ton.1786
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Tertiary Recycling
A second cost-benefit subdivision could be the tertiary recycling of the chemical
additives within plastic products. These include flame-retardants and plasticisers.
Chemical substances are already the subject of the Stockholm and Basel
Conventions but emerging science is indicating the chemical substances not
regulated by these Conventions and contained within plastic products have an
impact on human health and the marine environment when leached from these
products. A third cost-benefit subdivision could therefore value the short- and
long-term impacts of these substances and, similar to the Montreal Protocol,
estimate the costs to transition to alternatives that are known to be safe to humans
and marine species. The alternatives should also be readily recyclable. The
impacts from these chemicals are not only relevant to plastic waste but also to
direct and indirect contact with plastic products during their useful life.
Simulations using the lowest end of the probability range estimated a median
range of €119 billion in burden and disease costs to the European Union from
exposure to endocrine-disrupting chemicals. 1787 Some of these chemicals are
found in plastics that food and humans are exposed to daily.1788 The European
Commission has recognised these impacts and, in 2013, initiated a review into the
effects of regulating endocrine-disrupting chemicals.
Primary Recycling
A third cost-benefit subdivision could balance the value of secondary plastics as a
resource against the cost of the infrastructure and services required to collect, sort,
transport and recycle various plastics. Primary and tertiary recycling also
contribute to a closed loop lifecycle for plastics. Approximately 40% of the 300
million tons of plastic produced annually is disposed of in landfills, with a further
14% incinerated.1789 For plastic packaging alone, only 5% is recycled, resulting in
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a lost contribution to the economy of US$80-120 billion.1790 The value of 9.6
million tons of plastic waste sent to landfill in Europe, Norway and Switzerland is
estimated at €9 billion per annum.1791 A UN report estimated the natural capital
cost of plastics at more than US$75 billion per year. US$40 billion of this was
attributed to plastic packaging alone,1792 a value higher than the profits of this
sector.1793 This estimate reviewed only the consumer goods industry and included
upstream impacts such as greenhouse gases.1794 Other benefits are to be gained in
savings such as reduced water and power consumption and lower extraction of
non-renewable oil resources when compared to the production of virgin preproduction plastic pellets. The environmental damage attributed to the plastic
material and resin-manufacturing industries alone was estimated at 5% of
revenue, excluding consideration of the costs that may result from inappropriate
disposal. 1795
Additional cost-benefit subdivisions may be appropriate for single use items as
well as specific high-impact industries, such as construction and automotive
industries. Some measures are considered Best Management Practice and may not
require a cost-benefit analysis to justify mandating compliance. An example is
Operation Clean Sweep,1796 which provides practical measures to prevent the
release of pre-production plastic pellets into the environment. The Polluter Pays
Principle would suggest a zero tolerance of such emissions should be included in
domestic regulations and abatement measures should be at the expense of the
industry.
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Measures to support a closed-loop lifecycle include recycling and energy recovery
practices. These alone have been suggested to save the plastic consumer goods
industry US$4 billion each year.1797 Working towards a closed-loop lifecycle of
plastics may be a cost-benefit subdivision of its own, or form an integral part of
each subdivision with all efforts and objectives contributing to a circular
economy. Another cost-benefit analysis that may be included as a component of
all cost calculations, or designed as a discreet analysis, is the amendment of
domestic policy to support the new Convention. All measures undertaken in
compliance with a new Convention would require policy analysis to provide
security to investors and promote ongoing investment and returns.
Ecosystems may be difficult to value, but some of the costs resulting from no
protective efforts may be sufficiently quantifiable to provide a comparative
analysis against the costs of abatement. These costs may rise if not addressed in
the short to medium term. Agenda 21 emphasised this in Chapter 33, stating, “The
cost of inaction could outweigh the financial costs of implementing Agenda 21.
Inaction will narrow the choices of future generations.”1798
The cost of beach cleaning has been highlighted by the UN Regional Seas as
unaffordable to many local municipalities already struggling with the costs of
garbage collection and maintaining public spaces,1799 often related to hot spots
that impact tourism. Policy-makers in all States, whether developing or
industrialised, must balance the urgent needs of today with those issues also
requiring resources today, but only providing benefits in the future.1800
The services provided by the marine ecosystems mostly lie within the common
good and are not specific to a particular industry or market. This adds to the
difficulty in valuing these services, presenting complications within conventional
economic models. The lack of an estimated cost of ecological damage makes it
difficult for policy-makers to justify public spending on long-term abatement
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measures. It is only when the costs to human health and food security can be
calculated that the issue of marine plastic debris may gain priority on the
international and domestic political agendas. Research has not yet been able to
determine these impacts, let alone place a value to them.
To gain support and participation, the fund must have a global target it aims to
achieve. Financing the required activities to achieve this target will require more
than most sources of public funding can provide. The expenditure required is also
likely to be more than market forces alone could stimulate. There is, however, a
balance that may be found in determining which abatement measures are the
responsibility of industry, requiring policy to incentivise change, and which
abatement measures are the responsibilities of government. Well-designed policy
would aim to reduce the financial burden on governments by shifting some of the
burden to the industry responsible for the pollution and by making public-private
partnerships attractive to investors.
A global target may be a recycling target for each type of polymer and another for
the chemical additives, thus moving away from secondary and quartenary
recycling to primary and tertiary. Supporting this global goal may be best
accomplished by setting targets at a detailed level within the subdivisions. To
illustrate this, we could use the example subdivisions suggested above. A waste
management subdivision may have a target of reducing plastic waste leakage in
particular hotspots.1801 To make investment attractive to the private sector, the
recycling subdivision must have a target of percentage of plastics recycled,
turning plastic waste into a resource. This, in turn, stimulates investment in waste
management infrastructure, making it profitable to divert plastic waste from
landfill. Setting a recycling target for the chemical additives will add further value
to plastic waste.
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The circular economy has been discussed for plastics1802 as well as the value of
plastic that is lost through the current linear lifecycle.1803 Until the problem is
deconstructed into achievable segments and targets set that work together to a
circular lifecycle, meaningful progress coordinated across the relevant sectors will
not be achieved and solutions-based private investment will not be attracted.

7.6.4 The Role of Public-Private Partnerships
The Precautionary Principle is fundamental to the concept of sustainable
development, but is often diluted within multilateral agreements which add that
measures taken should be cost-effective and within a State’s capabilities.1804 This
is highlighted in the 1992 UN Framework Convention on Climate Change, which
stipulates:
“Where there are threats of serious or irreversible damage, lack of full
scientific certainty should not be used as a reason for postponing such
measures, taking into account that policies and measures to deal with
climate change should be cost-effective so as to ensure global benefits at
the lowest possible cost.”1805
The cost of abatement versus the cost of lost ecosystem services is a policy
challenge that is not unique to marine plastic debris. To encourage State
participation, a new international environmental agreement must create some
certainty around the benefits and associated costs, including any long-term costs.
This would assist in attracting the private sector and reduce the need for
government borrowing. Cooperation between the public and private sector has
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become increasingly popular since the 1980s for the provision of public
infrastructure.1806
Global public-private partnerships not only relieve governments from intervening
to resolve market failures, but also provide alternatives to the tendency of
resorting to market instruments when governments fail.1807 The private sector is
also a key player in the aspiration to reduce marine plastic debris and can assist by
making solutions commercially viable as well as influencing the investment
choices of the private sector.
The contribution of public-private partnerships has been recognized by various
institutions, from those dealing broadly in sustainable development issues to those
directly involved with protection of the marine environment. The 1995 Global
Programme of Action for the Protection of the Marine Environment from Landbased Activities promoted cooperation with private-sector groups as a way to
“introduce cost-effective and environmentally sound practices.” 1808 Partnering
with the private sector was also encouraged in the accompanying Washington
Declaration,1809 and public-private partnerships were again acknowledged within
the 2012 Manila Declaration1810 as a way of contributing funds and knowledge for
furthering the implementation of the Global Programme of Action. More recently,
the G-7 Action Plan to Combat Marine Litter also promoted the role of public
private partnerships in supporting the implementation of actions to effectively
combat marine litter.1811
Many Regional Seas have highlighted the shortage of government funding as a
primary limiting factor in progressing towards reductions in marine plastic debris.
Reports from the UN Regional Seas Programme have recognized the value
public-private partnerships could provide in combatting the issue. The lack of
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involvement of the private sector was listed as a contributor to the major gaps in
managing marine litter for the Black Sea1812 and the East Asian Seas1813 regions.
The involvement of the private sector, on the other hand, was openly encouraged
as part of the solution within the reports for the Eastern Africa region,1814 the
Caspian region1815 and in a UN report on the global challenge of marine litter.1816
A UNEP Regional Seas report provided an overview of land-based sources and
activities affecting the East Asian Seas. The report described the privatising of
environmental services as “simply a way of engaging private enterprises that can
be encouraged to contribute in sharing their technical know-how and financial
support for specific projects and participating in environmental awareness
programmes.”1817 Public-private partnerships are far more complicated than this
and can take on a variety of forms.1818 The Global Programme of Action describes
these partnerships as more than an additional source of funds, with some firms in
the private sector taking responsibility for the operation of a project to varying
degrees. The assets may remain in public ownership while the private sector
operates those assets, or the asset may revert to public ownership after a
determined period of operation by the private sector. The third option is for the
asset to be sold to the private sector for operation either permanently or for a
specified period. 1819 In addition, partnerships between the public and private
sector usually include long-term contracts and a transfer of risk to the private
sector. Contractual responsibilities and deliverables may also vary according to
phases within the life of the contract.1820
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Economic development is closely linked with infrastructure, particularly for
developing States. Private sector funding can reduce the need for governments to
raise additional funds that may be required, leading to greater investment in public
infrastructure than would traditionally be possible. Involvement of the private
sector may also improve the quality of the infrastructure provided as well as
overall management of the project. 1821 Public sector borrowing rates may be
comparatively lower than those for the private sector, 1822 but in developing
countries with limited ability to provide guarantees for public borrowing, the
interest rates on debt repayment may be very high. The long-term repayment costs
of both sectors must therefore be reviewed over the life of the project, particularly
where repayment responsibilities are transferred to governments of developing
States once the project matures.
Fees charged for the services delivered by the infrastructure are often a significant
component of the long-term financial viability of the project. In developing
countries, the ability to pay such user fees may be limited, requiring additional
sources of long-term financing. The possibility of political and economic
instability may also require greater security and guarantees for the private sector
to ensure commitments will endure changes of local governments. 1823 Where
governments do not have clear legal and policy support in place for public-private
partnerships, security and incentives may be insufficient to attract foreign
investors despite the obvious social advantages the project would provide.1824
Where it is difficult to activate government involvement in the actions required to
reduce inputs to marine plastic debris and where forecasted profits are insufficient
to create demand for the private sector alone, public-private partnerships can
provide a way forward, particularly in the development of infrastructure. The
principles of environmental sustainability must, however, be integrated into the
lifespan of the project from overall objectives and design to procurement of
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suppliers and materials.
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These principles must move beyond initial

environmental impact assessments. The values of the public today must be
balanced against those of future generations. These may vary within each State
and partnerships should first and foremost reflect the needs of the public.1826
Public-private partnerships must therefore fulfil both a social and an economic
demand.1827
The focus of effective actions is both global and modular. In tackling such a
complex issue of international scale, attention must be given to discreet and
achievable components. Social and environmental needs must be aligned with
economic drivers. A key factor in making any of these ambitious goals viable is a
sustainable financial mechanism underpinned by a willingness to pay.
7.7

Towards A Model For A Global Marine Plastic Debris Fund

The primary expenditure in the prevention of marine plastic debris for many
States will be waste management infrastructure, requiring large capital outlays.
All forms of financing, from government to private sector borrowing, will require
repayments at some point, often with interest. The issue of procuring funds for
capital investment may be problematic,1828 particularly in developing States and
for infrastructure projects that aim to fulfil a social and environmental need and
for which financial profits may not be as great.
Negotiation of an international legally binding agreement to protect the marine
environment from land-based sources of pollution has not yet been undertaken by
the global community, most likely because of the additional financial burden this
would place on multiple industries and on local governments.1829 As shown in
this chapter, multilateral agreements that are considered successful at
incentivising behavioural change on a global scale are those that have
incorporated a funding mechanism to assist and monitor member compliance.
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7.7.1 Taking Stock of the Situation
Research aimed at improving our quantitative and qualitative understanding of
marine plastic debris is ongoing. New methods and devices are being tested at
varying levels of the water column and on the sea floor. The rate of ingestion by
various species is also a growing topic of research, particularly for micro- and
nano-plastics. The global body of knowledge on plastics in the ocean has
increased considerably over the last two decades, as shown by the increasing
publication of scientific peer-reviewed journal articles.
The design of the Montreal Protocol was based on a model that defined the global
stock of the substances to be controlled. Similarly, a global fund designed to
reduce the worldwide flow of plastic waste into the oceans would require a model
that describes the stock or “currency” to be controlled. Inputs and reductions to
that stock can then be defined. The quantity of plastics in the oceans would
represent the stock within the model. The amount of mismanaged plastic waste
entering the oceans would be the measure of inputs to that stock, and any efforts
that effectively divert plastic waste from entering the oceans would be considered
a reduction in stock. Estimates required to measure progress would be the
volumes of plastics entering the oceans each year from various land-based sources
(model inputs) and the volumes prevented from entering the oceans (model
outputs). These can be determined with a higher degree of acceptable certainty
than is possible for the current stock in the ocean.
The distance and direction that ocean plastics will travel due to wind and current
is influenced by the density and weight of the item. The same variability applies
to the rate at which an item will break up in the ocean or sink through the water
column, or even be returned to the surface by ocean turbulence.1830 To determine
with certainty what volume of plastic exists in the oceans at one time is likely to
be an ongoing subject of scientific modelling, assumptions and debatable
variables.
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The implementation of a global fund need not be delayed because a conclusive
value for the global stock of marine plastic debris cannot be determined with
absolute certainty. The Precautionary Principle is applicable in this context. The
“currency” of the fund can be based on an agreed estimate of the “plastic stock”
using the best available scientific research. Where statistics are not available or
collection of data would require too much resourcing or time, proxies can be used.

7.7.2 Determining State Inputs to the Global Stock
In the simplest model, State contributions to a financial mechanism would be
based purely on their physical contribution to the controlled stock. A number of
socio-economic factors may influence such a basic model.

Multilateral

agreements that have a financial mechanism must determine a fair and agreeable
system of contributions by member States. In many cases, the result of
negotiations is that contributions are primarily made by a subset of members to
the agreement, as is the system for the Multilateral Fund for the Implementation
of the Montreal Protocol.1831 The various climate change funds initiated under the
UN Framework Convention on Climate Change employed a system of payments
that are a voluntary percentage contribution based on UN membership, national
income and forecasted annual budgets. The latter system has not been as
successful as hoped in receiving timely payments committed to by Parties.
A system of financial payments based purely on a State’s physical contribution to
the stock of marine plastic debris is likely to be too simple and considered unfair
by the global community. The motivation for such a system, however, would be
threefold. Firstly, the system would require a transparent calculation of each
participating State’s contribution to the problem. Secondly, a public
acknowledgement of a State’s accountability could create a duty to contribute
financially to the solutions. Thirdly, and most importantly, States could be
motivated to implement effective domestic measures that reduce their contribution
to the global stock, which in theory would reduce their calculated payments to the
fund. Once State contributions have been established, individual State targets can
1831
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be negotiated based on the classifications discussed previously. This would lead
to a more equitable system, while still understanding the sources, reasons and
volumes associated with land-based plastic waste entering the waterways and
oceans, assisting in prioritising actions and monitoring progress.

7.7.3 Examples of Existing Models
Marine litter models have mostly focused on the amount of plastic waste on
beaches or within specific geographic locations,1832 but some have attempted to
quantify the amount of plastic already in the oceans1833 and how much is entering
the oceans from land on a global scale.1834 Models that extrapolate the amount of
plastic surveyed along sections of coastlines and the exit points of waterways do
not necessarily take into account the movement of plastics in the ocean due to
wind and currents. Such models can, however, provide other useful information
such as a breakdown of sources, the choices available to consumers and producers
or an evaluation of practices and incentives involved at each lifecycle stage of
identifiable products captured within the survey.
A 2007 UN Regional Seas report on marine litter in the South East Pacific region
based the model for marine litter from land-based sources on an estimation that
between 10% and 30% of non-collected persistent garbage could reach the sea.
The model included additional parameters such as population size within
municipalities that face the sea, estuaries or a gulf and the rate of garbage
production in municipalities. The fraction of the population that had no garbage
collection or disposal services within a municipality and the fraction of persistent
materials present in municipal garbage (i.e. plastics, glass and metals) were also
factored in the model. A coefficient was then used to convert the results into tons
of marine litter generated per year.1835
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The most extensive study to date for estimating the land-based input to the stock
of marine plastic debris on a global scale was that of Jambeck et al. 1836 This study
attributed most of the stock to coastal activities. The chosen model was based on
the 50km coastal zone of 192 States, using estimates of population density along
the coastline and annual waste generation rates per person in 2010. For each of the
192 States, an approximated value for the percentage of plastic in the waste
generated was taken a step further, estimating what portion of that plastic waste
was likely to be “mismanaged”1837 and end up in the ocean.
The two models provide an excellent framework for evaluating the sources of
land-based plastic waste and the pathways of such waste into the marine
environment. Further considerations may be necessary to not only provide more
accurate calculations, but also to facilitate further discussion and action on
abatement measures appropriate to different geographic, physical and socioeconomic circumstances.

7.7.4 Expanding on Existing Models
The data required for the purposes of a marine plastic debris model may not be
available for all States. Where data is inadequate, targeted surveys may be funded
for representative portions of the population and geographic locations to obtain
statistics that are scalable to a national level. Indicators selected as input
parameters to calculate stock levels within this model may be divided into
categories such as consumption and waste behaviour for population segments,
industrial activities, waste infrastructure and physical landscape. The need to
further subdivide categories will depend on the influence the indicator has on the
stock model. An indicator may have a positive value or a negative effect on the
model, or the effect may not be significant enough across all States to be included
at all. Some parameters may also require an upper and a lower limit to allow for
multiple scenarios.
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Certain parameters may prove too difficult to define and may not add value to a
model. Examples are natural disasters, such as floods, tsunamis, tornadoes and
hurricanes. The parameters reviewed in this Section are not intended as an
exhaustive or definitive list, but merely as a starting point to discussions on the
design of a model. It raises the types of considerations needed in order to break
down the complexities of marine plastic debris into logical units that can lead to
achievable results. This allows involvement of those with applicable skills at the
appropriate category or sub-category in order to design solutions that are both
sustainable and effective.

7.7.4.1 Population Demographics and Culture
Population statistics are available for most States. These would include urban,
coastal and rural density of habitation, projected population growth, income per
capita and coastal or waterways tourism. Research indicates varying levels of
plastic within the waste composition of States based on national income levels.
Plastic fraction in the waste stream is shown to be higher in middle- and highincome States than low- and middle-income States.1838 Providing such data at the
national level may require further breakdown. The World Bank notes that
affluence levels within urban populations may vary from national income levels.
States with large rural populations that are comparatively poorer than urban
residents within the same State may have distorted national figures for waste
composition compared to national income.1839 Using national statistics for income
per capita may therefore not provide sufficiently accurate and detailed waste
composition parameters in determining State input to the stock of marine plastic
debris. To provide a more accurate calculation of national stock contribution, the
model may need to factor in the percentage of low-, lower middle-, upper middleand high-income sectors within coastal urban populations, as well as those
situated along major waterways that lead to the oceans.
Tourism is recognized to generate marine plastic debris with visitors to the
Mediterranean reportedly generating 10-15% more waste than local residents and
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some areas reporting over 75% of annual waste is generated over the tourist
season. 1840 Visitors may have different plastic consumption behaviours to
residents of the area being visited. Tourists are possibly also not aware of
recycling procedures or of local programs run to raise awareness of impacts of
marine plastic debris in the area. Separate indicators will therefore be required for
seasonal variations in waste generation resulting from tourism along the coastline
and waterways of States.
A 2015 report by Ocean Conservancy and the McKinsey Center for Business and
Environment suggests that population density along waterways influences the
amount of plastic waste reaching the oceans, particularly in States with poorer
waste management practices. As an example, 70-90% of illegally dumped waste
in the Philippines was estimated to enter waterways, mostly because almost 100%
of the population lives near a major waterway. In comparison, under 60% of the
Chinese population lives near a major waterway, with 20-40% of illegally
dumped waste estimated to enter these waterways.1841

7.7.4.2 Consumption by Volume and Type
Parameters for plastic consumption and waste behaviour for States has been used
to provide data on consumption per capita for different income levels. This data is
mostly provided at a national level and should be broken down into subcategories
to create indicators that can be monitored individually to assess the success of
measures tailored to different types of products. These sub-categories could
include consumption rates of packaging, construction and development,
automotive and agricultural plastic products. Waste behaviour parameters include
the percentage of waste reused or recycled. Variables in clean-up activities may
also be included, such as private tourist beaches in the Mediterranean that are
cleared of trash on a regular basis, but no such activity takes place on public
beaches.1842
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In Europe, packaging makes up nearly 40% of the demand for plastic, building
and construction just over 20%, the automotive industry 8.5%, electrical and
electronics nearly 6% and agriculture around 4%.1843 These statistics will vary
with the income levels of States, but it is worth considering industries as discreet
units with their own lifecycle of plastic from components to the final product.
Parameters for selected industries could include total volume of plastic consumed,
plastic waste generated and recycled, the percentage content of recycled plastic
within all components of the final products produced and packaging used
throughout the lifecycle of the final product. The plastics manufacturing industry
would be subject to similar assessment but would include implementation of
measures defined in Operation Clean Sweep to prevent pellet loss into the
environment.

7.7.4.3 Waste Infrastructure
Infrastructure for waste management is likely to be a large component of the
outputs of the global fund to prevent marine plastic debris. Careful consideration
should therefore be given to the indicators selected for this category. Indicators
chosen must assist in identifying priority areas of expenditure as well as
monitoring of overall effectiveness in reducing inputs to the global stock of
marine plastic debris. Parameters would include the presence of formal waste
management systems, capacity of existing waste infrastructure to effectively
manage the volume of plastic waste generated, the volume of primary, secondary
and tertiary recycling (with a preference for primary recycling), quaternary
recycling or incineration with appropriate environmental controls and the number
and size of sanitary landfills in operation. Informal settlements with little or no
waste management infrastructure must also be factored into the model,
particularly those bordering waterways.
Port reception facilities can be included in the category of waste management
infrastructure, with ratings for sorting, managing and responsible disposal of the
plastic waste discharged from the fishing industry, ferries, cruise ships and many
other marine industries.
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The Honolulu Strategy suggests some additional monitoring indicators that may
be applicable, such as the number of informal dumping sites, the number of waste
receptacles per quantity of beach, park, or street user, tonnage of solid waste
recovered from coastal lands, watersheds, and tributary waterways and tonnage of
solid waste recovered at booms and debris traps.1844 By including these additional
parameters, the Jambeck et al model1845 can be expanded to provide a model of
both formally managed and mismanaged waste within each State. This will not
only assist in identifying hotspots for potential marine plastic debris generation,
but will provide consolidated data when designing global approaches towards a
closed loop lifecycle of worldwide plastic production and consumption patterns.

7.7.4.4 Physical Landscape
Programs to prevent marine plastic debris often focus on the immediate coastal
areas where the likelihood of mismanaged plastic waste entering the marine
environment is perceived to be higher. Riverine inputs have been quantified for
the Los Angeles basin where two main rivers transported a total of 2.3 billion
plastic objects and fragments over a period of 72 hours, weighing 30 metric
tons.1846 Propagation of plastic waste along a river network is affected by flow,
vegetation overhang and other obstructions. An attempt has been made to model
the flow and stranding of plastic waste along a river, also recognising that high
rainfall can have a cleansing effect on rivers.1847 In California, this is referred to as
the “first flush” where the first rain of the season flushes the debris collected
along the river over the dry season. The study indicated that propagation of plastic
waste after high volume inputs, such as stormwater effluent, can be restricted to
shorter distances by watercourse obstructions.1848
The physical landscape of areas immediately bordering waterways and coastal
zones may represent additional indicators worth considering as inputs to the
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model of global stock for marine plastic debris. The flow of major watercourses
through large urban zones, point source inputs to the watercourses, such as
stormwater outlets, rainfall patterns, impervious surfaces and obstructions could
all be quantified and included in the model. Obstructions may be natural or manmade, such as traps and booms, both within the network of the river and at the
point of entry of the river to the marine environment.
Natural obstructions may be more difficult to quantify and subject to fluctuations
as the natural environment changes. Man-made landscapes, such as hard surfaces,
may result in greater volumes of water runoff,1849 contributing more litter to
waterways faster and transporting it over greater distances. Sampling of riverine
contributions to ocean plastics would require internationally agreed sampling
methodologies to ensure uniform assessments are made.
A global model would need to calculate national contributions to the global stock
of marine plastic debris by applying the same input parameters to all States,
irrespective of their capacity to rectify the causes. The Principle of Common but
Differentiated Responsibilities would then apply, separating those States that can
afford to contribute to the global fund from those States that qualify for access to
assistance from the fund. Calculations of physical contribution by developed and
developing States can be used to monitor progress by each State for each input
indicator, whether self-funded or achieved through fund-assisted projects.
Selecting inputs to the model may also be influenced by the ability to demonstrate
effective reductions for that parameter that are attributable to activities the fund is
able to support (outputs). Not all output activities may necessarily correlate back
to a specific input parameter but are still vital deliverables of a global fund. An
example is the regulation of the chemical makeup of plastic additives, a
characteristic that would not necessarily contribute to reductions in the volume of
stock in the oceans (the aim of the fund), but would reduce the impact of plastic
waste on marine ecosystems. Therefore, some elements of the lifecycle of plastics
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may be targeted by fund administrators for improvements and monitored over
time, but their regulation will not result in a net decrease in national input to the
global stock. A similar consideration must be given to domestic implementation
of policy and market based instruments to prevent marine plastic debris. Although
these are both important outputs of the fund, monitoring and enforcement to prove
their effectiveness may be difficult to measure at an international level,
particularly if no baseline information specific to that policy instrument exists
prior to establishment of the fund. A new model would therefore need to be
ambitious in its deliverables but realistic in its measurements.

7.7.5 Outputs of a Global Fund to Prevent Marine Plastic Debris
Approval of projects by a new global fund would be guided by their contribution
to meeting the goals and targets established by the subunits of the fund. To date,
strategies to reduce marine plastic debris have mostly divided goals into the broad
categories of prevention, interception, innovation and removal.1850 This research
has focused on the goal of prevention. The international policy framework
establishes a zero tolerance of deliberate dumping or operational discharge of
plastic waste into the oceans. 1851 The prohibition on ocean-based sources of
marine plastic debris is therefore the duty of all States. It seems reasonable to
expect a similar level of prevention from land-based sources, but the international
community has been hesitant to set such a target on a global or regional scale. But
is such a goal feasible?
Examples of targets specific to marine plastic debris are found in various existing
instruments. The EU Marine Strategy Framework Directive requires EU Member
States to achieve good environmental status (GES) for marine waters. With
regards marine litter, GES is achieved when “properties and quantities of marine
litter do not cause harm to the coastal and marine environment.”1852 Galgani
argues that without a definition of “harm” and qualification of what socio-
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economic harm may be, reaching GES may be difficult to assess.1853 Where
monitoring and understanding of an impact are poor, the particular issue may not
be included in Member State environmental targets.1854
Other targets have incorporated representative species, such as the fulmar used in
the OSPAR EcoQO. 1855 Not all States will have a suitable proxy species.
Measurements may also not be able to account for marine plastic debris ingested
outside the jurisdiction of a State, yet affecting its environmental target.
A global model would need to set environmental targets that can be achieved by
the majority of States, irrespective of their economic and technical capacity. Such
indicators should therefore be based on activities and surveys that can be
undertaken on land and areas of the coastal zone that are easily accessible.
Indicators should not include activities that require expensive equipment and
specialised skillsets, such as measuring the amount of macro- and microplastic
waste floating on the ocean surface, suspended in the water column and on the
ocean floor.
Examples of universally achievable indicators include monitoring the flow of
plastic waste into waterways, at river mouths and at tourist hotspots. Social
indicators, such as domestic consumption per capita and the volume of plastic
waste diverted from landfill can be more easily determined. Thus, only local
sources over which a State has control would affect the calculations of a State’s
contribution to the global stock. Similarly, measures implemented to achieve
environmental targets would not be negatively affected by marine plastic debris
originating from areas beyond national jurisdiction.
As discussed, the fund may be divided into operational units. Examples are 1)
capacity building, 2) infrastructure, 3) regulation of the plastics industry, and 4)
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policy development at the international, regional and local levels. Capacity
building would include, amongst others, training and development of institutions
to negotiate and manage public-private partnership contracts over long periods of
time, establishment of appropriate monitoring and enforcement programs and
piloting of market-based instruments. The second proposed subunit focusing on
infrastructure could include technology transfers for improvements to waste
management and sanitary landfills, as well as development of recycling plants and
micro-sized waste-to-energy programs for Small Island Developing States. The
third subunit would incorporate an innovation fund to progress a circular closed
loop life-cycle for plastics, including developing a certification scheme for plastic
products (recycled content, chemical content, etc.), promoting and regulating an
international recycling industry, investing in research for a plastic resin that can
be recycled multiple times and regulation of the chemical additives used in the
manufacture of plastics. The fourth subunit for policy development would drive a
new international agreement to prevent pollution of the marine environment from
land-based sources of plastic waste. Assistance may also be needed at the regional
and local levels to negotiate and give effect to a new international agreement.
The first output of a new global fund is likely to be an analysis of marine plastic
debris hotspots, as recommended by GESAMP.1856 Some hotspots may become
evident while gathering data to calculate State contribution to the global stock of
marine plastic debris. These hotspots may be prioritised when assessing projects
submitted by national governments or coordinated regional submissions. Hotspots
for pollution from land-based sources have already been identified in the Regional
Seas assessment reports of Eastern Africa, 1857 the East Asian Seas 1858 and
Russia. 1859 A similar scheme is underway in the Mediterranean where the
European Investment Bank is financing projects that address pollution hotspots,
although these are not specific to plastic.1860 A gap analysis of highly sensitive
areas was also listed as a priority action in the Regional Plan on Marine Litter
1856
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Management for the Wider Caribbean Region.1861 Overlaying highly sensitive
areas of biodiversity with hotspots for marine plastic debris may further focus the
priority areas for fund outputs.
The report published by the McKinsey Centre for Business and Environment
evaluated 21 approaches to reduce the leakage of plastic waste. Five of these
showed the greatest potential to reduce the flow of marine plastic debris in the
future. The first four relate mostly to waste management. The approaches
recommended were 1) improving collection services, 2) closing leakage points in
collection facilities, 3) incineration,1862 4) gasification,1863 and 5) recycling.1864 As
the report highlights, options such as gasification and incineration have high
capital costs and require a minimum guarantee of input stock, possibly limiting
their application to areas that produce high volumes of plastic waste. The viability
of any solution will be subject to the cost of local resources as well as the selling
price of the final product (such as electricity) compared to the cost of alternative
options. Such factors could increase the risk of long-term market security and
reduce the financial attractiveness for investors.1865
The Global Fund to Fight AIDS, Tuberculosis and Malaria sought ways to
expedite prevention and treatment programs, placing a business-like focus on
operations. The objective was to complement existing programs and not duplicate
efforts underway in States, providing funding to experts in the field who already
had the knowledge on how to improve existing programs.1866 Submissions by
States that outline the costs and benefits of a program are reviewed and resources
provided to assist in implementation. In this model, the local community identifies
the need and submits a proposal to the Fund. A similar philosophy may be
appropriate for some subunits of a global fund to prevent marine plastic debris.
National governments may be best positioned, together with non-government
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organisations where applicable, to suggest waste management solutions that fit
with the geographic features, environmental resources, culture and local
characteristics that may affect the longevity of a project. Submissions could then
be assigned to the appropriate subunit of the global fund for the prevention of
marine debris for review.
Assistance in reviewing and strengthening legal and policy frameworks is closely
linked to institutional capacity building. Activities at the national level that are
resourced by the global fund to prevent marine plastic debris may require
modifications to the domestic legal framework to establish clear policies and
achievable targets1867 for the regulation of pollution by plastic. Such reviews
should not focus only on environmental policies, but all legislation related to the
entire lifecycle of plastic products, including financial structures.1868 Taxation and
subsidies that negatively affect the outcomes of funded projects may need
reviewing.1869 National environmental, social and economic development policies
should also be reviewed for integration of provisions to protect the marine
environment.1870 Legal and policy regimes for public-private partnerships are not
well advanced in many States and will require development of frameworks to
enable developing States to take advantage of such partnership opportunities.1871
A subunit of the fund could be tasked to provide expert advice to States in need of
assistance for the development of the necessary legal and administrative
measures,1872 as well as economic instruments to assist with the management and
prevention of marine plastic debris from land-based sources.1873
This section has demonstrated that by deconstructing the issue of marine plastic
debris, the solutions can also be segmented while working towards the common
goal of primary recycling. It is not sufficient to only close the leakage points of
plastic waste. Solutions must also focus on the long-term goal of a closed-loop
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lifecycle for plastics, supported by a policy framework to ensure the viability of
plastics as a commodity that is safe for human health and the environment.
7.8

Is a Global Marine Plastic Debris Agreement and a Fund Feasible?

The framework governing marine plastic debris has been shown in this research to
be fragmented and multi-sectoral, combining general environmental agreements
with those instruments applicable to only a few of the industries contributing to
the issues. The Regional Seas Agreements have together created a fairly broad
foundation for marine conservation, but agreements mostly limit the
responsibilities of Member Parties to areas under national jurisdiction and do not
sufficiently uphold the principle of sustainable development.1874 In addition, no
legal framework has been developed in some regions, relying instead on “member
country goodwill.”1875
The 1995 Global Programme of Action called for the revitalisation of the
Regional Seas Programme to facilitate implementation at the regional and
subregional levels. 1876 It also suggested that UNEP consider the need for
international rules to further the objectives of the Programme of Action.1877 Calls
for new legal instruments have also been made within individual Regional Seas
Programmes. The Regional Programme for Marine Litter in the Southeast Pacific
has a specific objective to establish a regional policy on marine litter.1878 The
Eastern Africa region called for a regional Framework Law to deal specifically
with solid waste and marine litter management, suggesting the Land-based
Sources and Activities protocol of the Nairobi Convention as the basis for this.1879
To provide a legal foundation for regional action, the South East Asians Seas also
called for a regional multilateral legal instrument on marine environmental
protection. 1880 In addition, a need for integrated environmental management

1874

Warner, R. M., above n 100.
United Nations Environment Programme (UNEP), above n 1419.
1876
Global Programme of Action, Paragraph 74(b).
1877
Ibid, Paragraph 77(g).
1878
CPPS, above n 753, Paragraph 4.1.7.
1879
UNEP and WIOMSA, above n 1136, Section 4.5.
1880
COBSEA Secretariat, United Nations Environment Programme, above n 983, Section 4.3.1.
1875

382

approaches at the international, regional and national levels was identified by the
Regional Programme to protect the Arctic region from land-based activities.1881
The Secretariat of the Convention on Biological Diversity co-published a
study1882 that emphasises the failure of the current legal and policy framework to
provide a single agreement that assigns jurisdictional responsibility throughout the
entire lifecycle of plastic from production to disposal as well as clean up
activities. The report suggests that successful waste management practices cannot
solve the challenge alone, but must be supported by corresponding upstream
innovations to reduce the volume and potential impact of plastic products.
Improvements would be required in infrastructure and enforcement as well as
standards for sustainable production and consumption behaviours.1883

7.8.1 A New Implementing Agreement to the Law of the Sea Convention
The Law of the Sea Convention mandates that States must cooperate at regional
and global levels, but need only “endeavour” to establish global and regional
rules, standards and recommended practices and procedures to combat land-based
pollution.1884 Similar to the 1995 Fish Stocks Agreement, a new international
instrument could be established as a third implementing agreement of the
provisions in the 1982 Convention on the Law of the Sea, relating to the
prevention of pollution of the marine environment from land-based sources. Such
an agreement would give effect to Articles 192, 194, 207, 210, 213 and 216 of
Part XII Protection and Preservation of the Marine Environment.1885
Article 192 provides a general obligation for all States to protect and preserve the
marine environment, while Article 194 mandates that pollution from any source
must be prevented, making particular note of the need to prevent transboundary
pollution. More specifically, Article 207 provides for the prevention of pollution
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from land-based sources and Article 210 requires that such pollution generated on
land is not purposefully dumped at sea. Although not strictly preventative in
nature, Articles 213 and 216 refer to enforcement and require States to adopt
national legislation that give effect to applicable international rules and standards
with respect to prevention of land-based sources of marine pollution and ocean
dumping.

7.8.2 A New Implementation Fund for Preventative Measures
The focus of the global fund would be on preventative measures. The fund is not
envisaged to provide compensation to those communities or industries affected by
such pollution, as is the case for the Oil Compensation Funds.
It is recognized that management must become more issue focused, breaking
down complex problems into subunits. 1886 Similar to the different funds
established under the UNFCC, each with a specific focus, a global fund to prevent
marine plastic debris may be more manageable if divided into subunits, each with
its own dedicated fund and board to direct funding expenditure. Each subunit
should also have a technical committee to advise the board. Categorising the
issues in such a way would allow donors to select an area of focus close to their
values, expertise and special interests. Each subunit can clearly link risk with
costs and benefits to alleviate the concerns of donors, investors and stakeholders.
Expenditure can be operationalised after calculating the benefits of each subunit
for issues such as reduced waste, human health, invasive species, ghost fishing,
endocrine disruptions, and savings in water, energy and non-renewable resources
through recycling processes. Subunits may thus be able to move into an
operational phase more quickly.
The feasibility of a new fund will be strengthened by separating the issues and
solutions by those that fall under the responsibility of government and those that
industry must take the lead in. Strong policy is required to incentivise research
and investment and to engage industry long-term. Simply waiting for industry to
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develop plastics that have minimal to no impact on human health and the
environment may be wishful thinking while oil prices are low and no alternative
products exist that are as cheap to manufacture. The success of the Montreal
Protocol was largely due to an existing alternative that was economically feasible.
International negotiations on climate change targets progressed in 2015 mostly
due to technological solutions dropping in price.
The challenges in establishing a global response to marine plastic debris extend
beyond financial concerns. States are unlikely to agree on the terms of a
multilateral agreement if it leads to significant financial investment. States may
not see the value in contributing to a fund that will facilitate solutions in other
States. Marine plastic debris must compete against other impacts on the oceans of
a global scale, such as ocean warming and acidification. Just as the solutions to
climate change require modifications to the processes of energy production, so
does the solution to marine plastic debris rely on modifications to the processes of
plastic production. These changes will drive waste management services.
Fundamental to these changes is a policy framework that supports
environmentally sustainable alternatives and removes incentives that enable
current processes, such as subsidies for oil extraction. Legislation that sets
renewable energy targets are an example of the role policy can play in growing
the secondary plastics industry. Legislating a minimum percentage of recycled
content will also protect the recycling industry from low oil prices.1887 The lifecycle of plastic is now global, from manufacturing to recycling and even
incineration for energy. The policy framework therefore requires an international
binding agreement to merge efforts and guide solution-based management
strategies.
The global community has come together before to solve some of the issues of
international scale. Discussions have also taken place at this level regarding
marine debris, but no discussions have yet combined the required action, what it
will cost and how it will be paid for. By combining industry action with the duty
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of governments to provide community services, more responsibility can be placed
on industry to provide solutions that also enable the return of profit, thereby
reducing the need for a fund in the long-term. Public disapproval of plastic
pollution now requires action over research. This is illustrated by the groundswell
in many States urging governments to implement bans on plastic bags,
microbeads and polystyrene take-away containers, as well as campaigns to
implement container deposit schemes.
7.9

Conclusion

This chapter has highlighted the need for funding in multiple regions of the world.
The emphasis for such funding has been to improve waste management services.
The suggestion here is that funding should be provided through a global
mechanism, but not only for the purposes of waste management. A strategic
approach could see a fund facilitate waste management in hotspots in the shortterm, but also build on medium- and long-term solutions that have global
application. To date, such discussions have only taken place at an introductory
level and have not included a mechanism to fund such action.
This chapter has provided a strategic outline for grouping the required effort based
on the sectors that are able to contribute to the solutions as well as the type of
policy that would incentivise such strategic action. A comparison of analogous
policy and funding mechanisms has provided encouragement for a new binding
international agreement and global marine plastic debris fund. Participation in
these instruments has mostly been due to a positive cost-benefit analysis based on
direct impacts that can be clearly linked to the relevant activities. This may be the
greatest challenge facing global participation in the model presented here for
plastic waste reduction.
The main contribution of this chapter is the design of a suggested model to
determine State input to the global stock of marine plastic debris. This is to
provide focus for efforts to be financed by the global fund and will not necessarily
align with expected financial contributions to the fund.

386

The second contribution of this chapter, and this research in its entirety, is to
complement existing discussions and enrich policy analysis and design with the
aim of preventing marine pollution by plastic. The scope of solutions required to
solve are broad, but by deconstructing the issue, discussions and meaningful
progress can begin.
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Chapter 8: Conclusion
8.1

Introduction

The global issue of marine debris has grown into a seemingly insurmountable
issue, despite the establishment of a duty by the Law of the Sea Convention for all
States to prevent marine pollution. This thesis provides the first comprehensive
analysis of the adequacy of the international and regional policy framework in this
regard, with a focus on the duty to prevent the plastic component of marine
debris. The thesis has aimed to deconstruct the problem to foster development of
discreet and more effective sectoral policy responses and to identify legitimate
sources of funding. Three case studies were selected to represent the conventional
ocean- and land-based sources. Further distinction was made in the latter
category, separating point sources of industrial waste from diffuse sources of
post-consumer plastic waste, both originating on land.
The global community shares a desire to rid the oceans of plastic waste. The
marine environment has suffered from significant gaps and fragmentation in the
legally binding framework to guide action and prioritise expenditure. MARPOL
Annex V and the London Dumping Convention give effect to duties established in
the Law of the Sea Convention to prevent marine pollution from ocean-based
sources, but no such implementing agreements exist at the international level for
land-based sources. Regional arrangements have been developed, but progress has
been greatly restricted in most regions due to limited capacity and funding.
Assuming the global community agrees to develop a new international agreement,
this research has made a first attempt to conceptualise such an agreement. The
elements proposed for a new international agreement are supported through
examples of existing policy responses to analogous global issues. This thesis
further argues that policy intervention can stimulate the global plastics supply
chain to internalise the environmental costs of their products by regulating the
recycled content of the industry’s feedstock.
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An underlying theme of this thesis is the Prevention Principle, suggesting
sufficient scientific evidence exists to support global intervention. The burden of
prevention cannot be left to local authorities alone and it is the role of policy to
shift the balance towards industry. Where short- to medium-term solutions are
required, a model for a global fund is suggested, providing support for States in
need of assistance. Deliverables of the fund include the development of policy to
enable successful long-term public-private partnerships and contributions towards
the capital costs of infrastructure. In the long-term, the Polluter Pays Principle
must also be applied to industry as well as States by restricting trade options in
order to promote domestic solutions to the waste generated.
This chapter synthesises the results and major contributions of the research. In
conclusion, follow-up research is suggested that will further the body of
knowledge this thesis hopes to contribute towards.
8.2

The Reason for the Research

The number of studies around the world that focus on the ecological and socioeconomic impacts of plastic pollution has risen significantly in the last decade.
The number of non-government organisations that target consumer awareness and
behavioural change has also grown significantly.1888 The global community no
longer tolerates plastic pollution. This is evident in the groundswell to ban plastic
bags and microbeads with some successes achieved at the local level. The number
of volunteer hours dedicated to cleaning up coastal zones around the world
illustrates the desire for action.
The World Bank estimates that unregulated or illegal dumps contain an estimated
40% of global waste and that over half the world’s population is not serviced by
regular waste collection services.1889 Much of this mismanaged waste will leak
into aquatic environments. It remains difficult and costly to remove plastic waste
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from the oceans and efforts are therefore most effective when aimed at
prevention. Prevention is also the most cost effective option. The G-7 recognised
that long-term success in addressing marine plastic debris lies in prevention.1890
Many regions, however, do not have the financial resources to develop effective
waste management systems.
As part of the solutions, there have been many calls for a new international
agreement and, more recently, for a closed-loop circular economy for plastics that
is underpinned by policy. These are ambitious aspirations and it is worth
exploring how they could both be achieved. Marine plastic debris is a problem
manifested in the oceans, but the solutions lie on land. It is on land, however,
where the global community has limited influence over action due to the
sovereignty afforded to States. One obligation of global reach has been placed on
all States and that is to ensure pollution resulting from activities under their
control does not move beyond their boundaries of national jurisdiction. Marine
plastic debris challenges this duty because once plastic enters the marine
environment, its fate is hard to control.
This research has attempted to solve the causes for the lack of preventative action
at the national level. In developing a new binding policy framework, the
shortcomings of the existing policy response must first be understood. The
underlying lack of funding must also be recognised and financial mechanisms
developed to enable implementation of the improved policy measures suggested.
8.3

The Research Results

This research has narrowed the broad issue of marine pollution to the plastic
component of marine debris. Marine plastic debris was then subdivided to assist
in setting the boundaries of the research, but also to narrow the focus of analysis
to three relevant sectors. Chapter One finds the current state of research places
much emphasis on the ecological impacts of marine plastic debris and, to a lesser
degree, on the social and economic costs. Detailed analysis of the current policy
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G-7 Action Plan to Combat Marine Litter.
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response specific to the three streams of this research has been limited, with
suggestions for improvements mostly of a high level and repetitive in nature.
Chapter Two
Chapter Two set the scene for the three case studies. These were chosen to
deconstruct the problem and focus the issue on policy interventions applicable to
three sectors: 1) marine sources, 2) land-based post-consumer waste, and 3) landbased industrial waste. Three legal principles have also underlined the research,
with each case study highlighting one of the principles. In order of the case
studies, these principles are: 1) freedom of the high seas and protection of the
commons, 2) sovereignty of States to pollute or protect as they choose, and 3) the
polluter pays principle, which incorporates shifting the burden of proof from the
public to the manufacturer.
Each case study followed the same format. First, the issues of marine plastic
debris most commonly associated with the case study were summarised. The high
level duty to prevent pollution in the context of the case study was then
established and the overarching primary measure for prevention identified. Three
to four supporting measures that enable compliance with the primary measure
were also identified. The international and regional binding and voluntary
instruments were then analysed for their inclusion of these four measures and how
the chosen language influences the absoluteness of the duty to comply.
The chapter determines that plastic does not break down in the marine
environment to a state where it can no longer be considered a pollutant. The range
of issues caused by marine plastic debris are grouped according to the effects
most relevant to each case study, based on the environmental and socio-economic
impacts. Two approaches for a new international policy have emerged from this
research and these are both introduced as a summary. The elements for a Waste
Reduction Approach and a Usage Reduction Approach are based on those
elements identified by this research in the successful Montreal Protocol to control
substances that are detrimental to another of the global commons, the atmosphere.
Both policy approaches require significant financial investment.
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Chapter Three
Chapter Three examined the policy framework at a higher level, analysing the
relationship between the international agreements. The London Dumping
Convention and MARPOL 73/75 Annex V provide global prohibitions on vesselsourced plastic pollution. No such implementing agreements exist at the
international level that give effect to the duty established by the Law of the Sea
Convention to prevent marine pollution from land-based sources. Compliance
with the overarching duty of the Law of the Sea Convention to prevent pollution
of the ocean from all sources is too general to measure in a practical sense. No
legally binding agreement has been developed to globally regulate land-based
sources of marine plastic debris, relying instead on Articles 192, 194 and 207 of
the Law of the Sea Convention and the limited scope of the Convention on
Biological Diversity, the UN Watercourses Convention and the Ramsar Wetlands
Convention. These do not establish minimum international standards specific to
all land-based sources of marine pollution. At the same time, no generally
accepted international body comparable to the IMO exists to regulate land-based
activities in the same way the IMO regulates global shipping activities.
The research determines that the Law of the Sea Convention provides only three
measures of success relevant to the prevention of land-based sources of marine
plastic debris. These are 1) the duty to take all measures necessary to ensure
pollution does not spread beyond the EEZ of a coastal State or cause damage by
pollution to another State, 2) the duty to ensure damage or hazards are not
transferred from one area to another or one type of pollution to another, and 3) the
duty to not introduce alien or new species, intentionally or by accident, that may
cause significant and harmful changes to that particular part of the marine
environment. The Convention on Biological Diversity, the UN Watercourses
Convention and the Ramsar Wetlands Convention provide no further qualification
of these duties.
The Law of the Sea Convention should make it clear which global rules, standards,
practices and procedures are to be adopted in national laws, regulations and
measures. This would reduce misinterpretation of Articles 207, 210, 211, 213, 216,
217, 220 as well as who the competent international organisation/s would be. The
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definition of “innocent passage” should be amended to exclude any act of wilful
pollution, not just serious pollution.
The Law of the Sea Convention is unclear on the minimum standards coastal
States must adopt for the prevention of pollution by foreign vessels. Article
211(4) of the Law of the Sea Convention provides the same duty for coastal States
as for flag States to adopt domestic legislations applicable to all vessels operating
in areas of their jurisdiction that are as effective as generally accepted
international rules and regulations. Further to this, the MARPOL 73/78
Convention should be amended to make Annex V mandatory as for Annex I and
Annex II.
The contributions of the Fish Stocks Agreement, the Compliance Agreement and
RFMO instruments are limited in scope, although more comprehensive in
establishing a duty to protect ecosystems in their entirety and apply the
precautionary approach. The Fish Stocks Agreement and the Compliance
Agreement must be clearer on the duty to adopt and comply with conservation
measures that minimise the impacts of fishing activities on marine ecosystems,
particularly those resulting from derelict fishing gear. MARPOL Annex V and the
Compliance Agreement must remove exemptions for vessels less than 24 meters
in length. These vessels are often also less than 100 gross tons and include the
majority of the world’s fishing fleet.
Of the eighteen Regional Seas programmes, fourteen have developed legally
binding Conventions to protect the relevant marine environment. Eleven of these
regions have developed corresponding Protocols that contain measures specific to
pollution from land-based activities. Only six of these Protocols are in force. Four
regions have developed voluntary regional action plans only. The combined
coverage of the Regional Seas Programme does not adequately protect the global
oceans in their entirety. A limited number of Regional Seas Conventions extend
the geographical range of environmental protection to explicitly include areas
beyond national jurisdiction. The language used in many of the binding regional
instruments does not create a clear obligation for States to individually protect the
marine environment within the applicable Convention area.
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The overall conclusion of Chapter Three is that global coverage is provided to
prevent marine plastic debris from ocean-based sources. In contrast, a framework
that is too general and fragmented in its geographic scope governs land-based
sources. The regional framework does not span all areas of the oceans and not all
regions have binding instruments to govern land-based sources of marine
pollution. Action Plans for marine litter have also not been developed in some
regions. The prevention of land-based sources of marine plastic debris therefore
represents a significant gap in the legal framework.
Chapter Four
Chapter Four examined the policy framework in the context of derelict fishing
gear, giving attention to the challenge of protecting the high seas commons. The
question of when fishing gear can legally be considered derelict finds that any
gear not marked for the purposes of identification should be regulated as derelict.
The Code of Conduct and the FAO Standard Specifications for the Marking and
Identification of Fishing Vessels must be amended to include the minimum
standards for marking of fishing gear for the purpose of identification as per EU
Regulation No 404/2011. Any gear not marked accordingly must be legally
classified as derelict and may be removed and disposed of by any vessel.
MARPOL Annex V, the Fish Stocks Agreement, and the Code of Conduct should
include the conditions under which fishing gear encountered at sea can be
considered derelict and therefore retrieved. The objectives of many instruments do
not include all impacts of derelict fishing gear. In particular, the Fish Stocks
Agreement and the Code of Conduct should broaden the objective of minimising
catch by derelict fishing gear to all other impacts such as habitat destruction,
navigation hazards and more.
The IMO Guidelines for implementing Annex V and the series of FAO Technical
Guidelines for Responsible Fisheries should clarify the circumstances under
which “all reasonable precautions” and “accidental loss” would exempt discharge
of fishing gear into the sea. Exemptions should be restricted so as to exclude
contraventions by operators of general fisheries management measures that may
have prevented such loss were they complied with. Reasonable precautions should
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also include proof that sufficient gear was on board to enable recovery and that
recovery was attempted. MARPOL Annex V and FAO guidelines must be
amended to include the duty to recover lost fishing gear, and within 24 hours
record and report clear information for all situations regarding lost or abandoned
fishing gear in all maritime zones. Separate logbooks for fishing gear are
recommended that include FAD deployment and retrieval.
Guidelines for the implementation of Annex V and the FAO fishing guidelines
should be harmonised with regards the carrying of adequate equipment to enable
recovery of the type of gear authorised for use and the retrieval of any other gear
where the owner cannot be identified, irrespective of the jurisdictional zone.
Compliance with these guidelines should be made mandatory within the Fish
Stocks Agreement and RFMO instruments and mandated as minimum standards
within MARPOL Annex V.
MARPOL Annex V must require vessels to dispose of all waste at each port as is
mandated in the Baltic Sea region. To prevent an unfair burden being placed on
port States, the IMO Resolution for development of Regional Ships Waste
Reception Centre (RSWRC) should be extended beyond Small Island Developing
States (SIDS) to include semi-enclosed seas and other appropriate areas. The
calculation of fees charged for the disposal of fishing gear at port reception
facilities must be standardised across regions.
No exemptions for vessels of any type should be permitted with regard the
disposal of garbage at each port or the retention of garbage between ports.
MARPOL Annex V must include measures mandating a no-special-fee system
applicable to garbage as defined in the Annex. MARPOL Annex V should be
amended to require reporting of facilities that do not provide sufficient services
for the appropriate disposal of garbage, particularly for non-standard garbage such
as fouled fishing gear. The capacity of each port to handle the disposal of large
volumes of fishing gear should be certified and made publicly available by
extending the existing online Global Integrated Shipping Information System
(GISIS).
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The exemptions should be removed from MARPOL Annex V for vessels less 400
gross tons with regards the recording of incidents relating to the loss and disposal
of fishing gear as well as the disposal of fishing gear at ports and retention of
disposal receipts. MARPOL Annex V and all binding RFMO agreements should
be amended and guidelines updated to ensure all fishing vessels must record
disposal of synthetic fishing gear at port facilities and obtain a receipt as proof.
The Appendix to Annex V titled Form Of Garbage Record Book should be
amended to reflect this. Examples of official documentation as provided by the
IMO must include categories specific to the fishing sector. MARPOL Annex V
should require reporting of all types and volumes of lost fishing gear, not only
those that are a significant threat to the marine environment or navigation. The
Fish Stocks Agreement should include the recording of lost, abandoned or
otherwise discarded fishing gear in the logbook as part of a vessel’s fishing
operations.
The overall conclusion of Chapter Four is that the policy framework provides for
the prevention of marine pollution by derelict fishing gear on a global level.
However, gaps exist in the measures that support the ban on discharge and
dumping of plastic from ocean-based sources. Opportunities are provided to
strengthen the overall prohibition as well as the measures that support such a ban.
Chapter Five
Chapter Five examined the duty of States to prevent marine pollution by postconsumer waste such as the common flip-flop. The Law of the Sea Convention is
the only global agreement that mandates prevention of such pollution, yet does
not obligate States to adopt legislation that meets minimum international
standards for land-based sources of marine pollution. Article 207(5) of the Law of
the Sea Convention should be amended to mandate these minimum standards as
for enforcement measures in Article 213. The voluntary Honolulu Strategy sets no
targets specific to marine litter and the Global Programme of Action sets
subjective litter control targets, using terms such as “reduce significantly.”
All Region Seas Programmes should adopt binding instruments specific to the
regulation of marine plastic debris, or amend existing voluntary instruments to
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include binding timeframes as for the Mediterranean region. In particular, the
Pacific and the Northeast Pacific regions have not developed binding or voluntary
instruments specific to land-based sources of marine pollution. In addition, six
regions1891 have no instrument specific to the management of marine litter.1892
To ensure that all current and future forms of marine plastic debris are included in
the scope of binding instruments, definitions of marine pollution should
standardised to include a minimum set of characteristics and impacts. All direct
and indirect land activities and factors that can contribute to marine plastic debris
must be incorporated and actions must apply to all diffuse and point sources,
incorporating coastal and upstream activities.
The binding instruments of the Regional Seas Programme are vague in their
targets for implementation of effective systems for solid waste management. Most
binding instruments do not specifically refer to plastic when creating a duty to
manage municipal solid waste. Subjective terms such as “endeavour,” “best
efforts,” “take into consideration” and “within their capacities” should be
strengthened to clearly and consistently define a minimum level of compliance.
Binding timelines should be added to action plans as for the Regional Plan for
Marine Litter in the Mediterranean.
Most regional instruments do not provide details on what effective municipal
solid waste management encompasses. Measures are general, suggesting
“management of municipal solid waste” be given priority when developing action
programmes, plans and measures.1893 All instruments should be updated to ensure
the focal components of waste management are adequately targeted at the national
level. These include collection, transport, treatment and disposal of solid waste,
particularly for persistent and non-degradable materials. Services must at a
minimum include domestic and commercial waste within urban and rural areas as

1891

These areas are the Antarctic, the Arctic, the Northeast Pacific, the South Pacific, ROPME and
Western Africa.
1892
Instruments referred to include dedicated action plans and frameworks included in regional
assessment reports on marine litter.
1893
2010 LBA Protocol for the Western Indian Ocean, Annex II, Section C.5(j).
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well as informal settlements. The location, cost and capacity of landfills must also
be factored into regulations and strategies to reduce marine plastic debris.
Coastal dumping must be recognised within the regional binding instruments as a
pathway for pollution of the marine environment from land-based sources. All
regions should adopt a zero-tolerance of dumping of plastic waste as per the
London Dumping Convention and the Protocol thereto and this must be mandated
consistently across all Regional Seas Programmes. Section 5.5.3 illustrated that
measures prohibiting the dumping of waste in the sea are not adequately
represented within the binding and voluntary instruments of the Regional Seas.
Two thirds of the regions include prohibitions on dumping within the overarching
Convention or Protocols specific to ocean dumping.
The definition of dumping within the London Dumping Convention should be
amended to remove the qualification of materials “which may remain in
suspension in the sea in such a manner as to interfere materially with fishing,
navigation or other legitimate uses of the sea.” This excludes plastic waste that
sinks to the seabed or breaks down into microplastics and other impacts such as
leached chemical additives and habitat destruction. The definition of substances
that are prohibited from dumping in the sea must be standardised across regions.
Zero tolerance of intentional dumping of plastic waste must be mandated in the
London Dumping Convention and the Protocol thereto, removing the requirement
of States to take measures where practicable and according to scientific, technical
and economic capabilities.
The geographic scope of the duty to ban ocean dumping must be extended within
the London Dumping Convention and the UN Watercourses Convention. The
London Dumping Convention should include marine internal waters in its scope
as for the London Dumping Protocol. Where international watercourses overlap
with marine internal waters, the UN Watercourses Convention should make it
clear that the prohibition of dumping as per the London Dumping Protocol
applies.
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The London Dumping Convention and all regional binding Conventions and
Protocols should standardise the duty to prevent transboundary pollution to areas
beyond national jurisdiction and beyond Convention areas. The two Regional
Seas where no binding or voluntary instruments specific to land-based sources of
pollution or marine litter have been adopted should ensure regional standards are
set in a legally binding instrument. Measures that regulate coastal recreational
activities and tourism should be given particular attention within all regional
instruments.
International and regional instruments must include all areas of the oceans when
mandating the protection and preservation of rare or fragile ecosystems and the
habitats of depleted, threatened or endangered species and other forms of marine
life. Current instruments mostly restrict the duty to zones that are declared as
marine protected areas. The duty must also include the prevention of the
introduction of alien species, which is not well recognised within regional
instruments. The Convention on Biological Diversity must be strengthened to give
effect to Article 194(5), Article 195 and Article 196. Article 7(c) and Article 8(l)
must not only refer to significant impacts but also the long-term impacts of marine
plastic debris on biodiversity that may not be considered as significant in the
short-term. The requirement to “promote” the protection of ecosystems and
natural habitats must be strengthened to “ensure” they are protected.
Overall, Chapter Five finds that the duty for States to prevent marine pollution by
post-consumer waste is not well represented at the international level, favouring
the sovereignty of States to set the acceptable thresholds of pollution. Regionally,
measures are generic and inconsistent and the framework is heavily weighted
towards voluntary instruments. A new binding international agreement is required
and the policy approach for this agreement is outlined in the final section of
Chapter Five. A funding mechanism is also required to assist in the
implementation of the new agreement. These two requirements are summarised in
sections 8.3.1 and 8.3.2 below.
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Chapter Six
Chapter Six evaluated the contribution to marine plastic debris of pre-production
plastic pellets released by the plastics industry. The Law of the Sea Convention
does not distinguish between general pollution from diffuse sources and pollution
originating from point sources, particularly industrial facilities. This distinction
would guide policy intervention and facilitate application of the Prevention
Principle and the Polluter Pays Principle. At the regional level, only two binding
instruments target the plastics, beverage and rubber industries, neither of which
are in force. Many of the regional action plans for marine litter do not include
measures for controlling point-source pollution or industry emissions. Point
sources are also not clearly defined or standardised across all instruments. The
chapter justifies a zero tolerance of the release of primary microplastics from all
point sources.
The geographic range for many binding instruments does not include inland
waters, such as rivers, estuaries, coastal establishments or outfall structures.
Prevention of transboundary pollution beyond the defined Convention areas is not
included in all binding and voluntary regional instruments.
Water quality criteria specific to plastic pollution is poorly represented in the
binding instruments at the international and regional levels. At the international
level, the UN Watercourses Convention provides measures specific to the setting
of water quality standards, as well as practices to address point source pollution
and the establishment of lists for substances that are prohibited from being
introduced into the waters of international watercourses. This, however, is only
required if any of the watercourse States request such cooperative measures.
Article 207 of the Law of the Sea Convention should include the duty to establish
water quality standards for all waterbodies that lead to the ocean. Regional
instruments should detail these water quality standards and establish emission
limits for industry that ensure water quality standards are met.
The international policy framework does not obligate States to regulate water
quality through the establishment of emission limits and permitting systems that
adequately regulate industrial discharges into water bodies. The Convention on
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Biological Diversity should be amended to mandate that sectoral and crosssectoral plans, programmes and policies must regulate all processes and categories
of activities in order to protect biological diversity, not only those for which
“significant adverse effect” is anticipated.
The Law of the Sea Convention should mandate that international practices be
adopted in national legislation to minimise to the fullest extent possible the
release of toxic, harmful or noxious substances that are persistent. States would
then be required to adopt Best Management Practices such as Operation Clean
Sweep in national legislation and no single facility or State would have a
competitive advantage over another. The Best Management Practices promoted in
Operation Clean Sweep and those regulated in Assembly Bill 258 of California
(USA) are discussed. The chapter finds that prescribing specific methodologies or
technologies should be avoided as legal gaps can be created.
The majority of regional instruments do not list plastics as primary pollutants of
concern or distinguish between macro- and microplastics. Many also use soft
language for compliance with water quality standards and emission limits.
Language such as the obligation to “considerably reduce” discharges, or allowing
discharges of “negligible quantities” should be replaced with terms such as
“eliminate.” Mandatory timetables are also lacking for the emission reduction
targets and compliance checks.
The London Dumping Convention should be amended to ensure primary
microplastics are banned from dumping in sewage sludge by clarifying what
volume of plastic would constitute “trace contaminants.” MARPOL Annex V
must also require cargo to be declared if it contains matter regarded as harmful to
the marine environment as per the Guidelines for implementing MARPOL Annex
V. Discharging cargo residues that contain pellets would then be classified
“significant” and any loss in areas of national jurisdiction would need to be
reported to both the flag and the coastal State. This would facilitate the duty of
Coastal States to ensure activities under their jurisdiction do not cause
transboundary harm to the environment, the interests of other States or areas
beyond national jurisdiction.
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The overall conclusion of Chapter Six is that the international and regional policy
framework does not hold industry accountable for the costs of pollution abatement
and monitoring. The chapter provides justification for setting the limits for pellet
loss at zero. The regional framework is fragmented in the duty to protect internal
waters from point sources of industrial emissions. A new international binding
agreement is required that applies the Polluter Pays Principle and shifts the burden
of proof from the public to the manufacturer. An outline for such an agreement is
proposed in this chapter. The proposed agreement and the funding mechanism
required to facilitate its implementation are summarised in sections 8.3.1 and
8.3.2 below.
Chapter Seven
Chapter Seven finds the most common barrier to implementation of abatement
measures is a lack of funding for waste management practices and infrastructure.
The use of international funding mechanisms has assisted in furthering the
implementation of other global issues. The issue of marine plastic debris faces
similar challenges as the issue of climate change due to the wide range of
contributing factors that require policy intervention. A cost-benefit analysis is
unlikely to justify the required expenditure to prevent marine plastic debris,
particularly if the waste reduction approach is applied. A new global fund to assist
with particular outcomes, such as hotspot intervention and assistance for
developing States, is feasible but baseline calculations of national contribution to
the stock of marine plastic debris would be required in order to measure success.
Existing models that calculate the fraction of mismanaged plastic waste that will
enter the oceans can be expanded to include refined population demographics,
greater granularity on consumption, waste infrastructure and processes, as well as
physical landscape. By creating subdivisions within this new fund, risk can be
more clearly linked to costs and benefits, providing greater assurances to
investors. The chapter concludes by recognising the competing priorities for
ocean conservation and the imbalance provided by subsidies. With no clear
alternative in sight that is as cheap to produce, a strong policy framework is
required that ensures a continued feedstock for the plastics recycling industry.
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This research has created a clear distinction between industrial sources of marine
plastic debris and post-consumer general waste. Derelict fishing gear and preproduction plastic pellets have illustrated the need for a clear distinction within
policy of these two sources in order to hold the polluter responsible for the cost of
prevention.

Policy intervention for the industrial sources and post-consumer

waste require different strategies and, subsequently, different sources of funding
for abatement, monitoring and enforcement. The Prevention Principle and the
Polluter Pays Principle are more easily applied to predictable point sources of
industrial emissions than to comparatively unpredictable diffuse sources where
the polluter may be difficult to determine. This differentiation in source is the
foundation of the two suggested policy approaches.
There are two major contributions of this research. Both contributions aim to
complement the current dialogue on the issue of marine plastic debris. They also
aim to shift the discussion further towards a global solution and away from
quantifying the impacts. Awareness of the cumulative impacts on marine
ecosystems is increasing while the tolerance for marine plastic debris is
decreasing. This is evident in the efforts of many non-government organisations
and efforts specific to plastic by the committees of international organisations
such as the International Whaling Commission and the Convention on the
Conservation of Migratory Species of Wild Animals. This thesis provides the first
comprehensive analysis of the current policy framework to identify the
shortcomings and provide a way forward to achieve a new international binding
agreement.1894 Two approaches to such an agreement are formulated.

8.3.1 The First Major Research Contribution: an International Agreement
The thesis has selected the following model to build a new binding international
agreement, based on analysis of the design employed in the Montreal Protocol to
regulate ozone-depleting substances. The criteria for a new model include:
1) Objective of the agreement: to protect humans and the environment from
activities or substances.

1894

See Chapter Three, section 3.6 for discussion on the constraints of amending existing and
negotiating new binding agreements.
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2) Controlled substance: identify what is specifically causing the problem.
3) Production: how to calculate gross volumes of domestic manufacturing of
the controlled substance, including any activities that contribute to the
gross volume of controlled substance within a State.
4) Import and export: the volumes of any transboundary movement across
State borders (in or out) of the controlled substance.
5) Reduction processes: any agreed domestic activities or procedures that
reduce the net volume of the controlled substance within the territory of a
State.
6) Consumption: calculation of the national net volume of the controlled
substance, usually production plus import less export.
7) Targets and caps: limitations to be achieved over given timelines for the
production and consumption of the controlled substances.
8) Minimum participation: cumulative national consumption required to
ensure efforts are effective at a global level.
9) Trade restrictions: measures to prevent trade leakage that undermines
efforts of participation States.
The table below was presented in section 2.6 of Chapter Two and is repeated here
to provide clarity.
Summary of the elements for a new agreement on land-based sources of
marine plastic debris.
Waste Reduction Approach
(Case Study Two)
Public Authorities.

Usage Reduction Approach
(Case Study Three)
Plastics manufacturing industry.

Reduced marine plastic debris
through improved waste management
services and reduced plastic waste
per capita.
Mismanaged plastic waste.

Reduced impacts of plastics through
closed-loop lifecycle for resins and
additives. Implement Polluter Pays
Principle.
Virgin content of plastic resin.

Plastic waste entering waste stream.

Manufacture of virgin plastic.

Import/
Export
Reduction
Processes

Plastic waste traded for agreed
reduction processes.
Sanitary landfill.
Recycling (all).

% Virgin resin in traded pellets.

Consumption
Calculation

Production of plastic waste:
- Plus Import of plastic waste.
- Less Export of plastic waste.

Traditional virgin resins produced:
- Plus import of virgin plastics.
- Less export of virgin plastics.

Target Sector
Objective

Controlled
Substance
Production

Diversion from landfill.
Recycling (primary, tertiary).
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Minimum
Participation
Targets &
Caps

Total national mismanaged plastic
waste of participating States.
% Plastic waste per capita.
% Mismanaged plastic waste per
capita.

Total national consumption of virgin
plastic.
% Recycled resin content.
% Chemical content.
Hazardous chemicals.

Trade
Restrictions

Plastic waste (subject to conditions).

Pellets containing less than defined
% recycled resins.

The model allows an acceptable global threshold of environmental capacity to be
set. There is no doubt negotiations for such a threshold will be challenging, given
the varying levels of social acceptance for plastic pollution within and between
States.
Issues with each approach must be recognised, particularly the usage reduction
approach and the barriers that international trade law may present. Quality
standards are important for primary recycling, particularly avoiding the potential
mixing of biodegradable and oxodegradable plastics, as well as contamination by
additives that have since been banned or are not suitable for contact with food.
Both approaches require collection services, but sorting and cleaning become
more important in the second approach as these items will be diverted from
landfill, incineration or secondary recycling processes to become feedstock for
primary recycling facilities. Funding is therefore required to implement both
policy approaches.

8.3.2 The Second Major Research Contribution: a Global Fund
This research considers it timely to examine the feasibility of a global fund to
prevent marine plastic debris. A model outline for such a fund is the second major
contribution of this thesis. The merits of a cost-benefit analysis to justify global
expenditure are examined. The feasibility is supported through examples of
analogous agreements and funding mechanisms of a global scale.
This research moves away from the near-impossible task of determining the
volume of plastic pollution already in the oceans at surface, mid-water and ocean
floor to a focus on measuring the inputs at the boundary between land and ocean.
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This allows for States that do not have the resources for ocean research to
participate in developing global methodologies and standards for baseline analysis
and ongoing monitoring.
The approaches for a new agreement and a new global fund are modelled on
existing international agreements that aim to control issues of global concern
deemed serious enough to deserve intervention. The economic status of States,
common but differentiated responsibilities and international trade law were some
of the issues of international scale that were considered.
8.4

Next Steps

This research has provided an example of how the issue of marine plastic debris
can be deconstructed into more manageable units, providing a method to firstly
analyse the legal and policy framework and then offering a way forward to begin
international discussions for a new international agreement to prevent land-based
sources of marine plastic debris and fund the necessary activities. To date, public
funding has not been sufficient and the problem has increased, not only because
of a lack of appropriate infrastructure, but because of an industry that has
externalized the downstream cost of the damage caused by plastic waste in the
marine environment.
The method proposed in this research for determining State input to the stock of
marine plastic debris from land is not intended to hold States financially
accountable but to identify hotspots and focus international action, particularly for
those States in need of assistance. The calls to classify plastic as a hazardous
substance1895 will assist in returning the burden of proof to the industry in the
long-term.1896
In the short-term, the international community can cooperate through the transfer
of funds and technical knowledge to improve end-of-pipe solutions at source
hotspots, prioritizing areas with fragile or threatened ecosystems. The mediumterm target would be to overhaul the industry, encompassing the recyclability of
1895
1896

Rochman, C. M. et al, above n 1359.
Browne, M. A. et al, above n 1352.
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polymers, the chemicals added, the containment of pellets and all other
components within the design and entire lifecycle of all products.
This research has aimed to provide a legal basis for the duty to protect the marine
environment from plastic pollution. The hope is that the case studies and models
suggested in this research will be further analysed, providing a basis for critical
review by policy-makers and relevant industries in the near future. As promoted
in the Mediterranean Regional Plan of Action for Marine Litter, the entire
lifecycle of products should be the responsibility of producers, manufacturers and
first importers. The Polluter Pays Principle is often included in multilateral
agreements, but provisions have not resulted in the internalisation of
environmental costs by manufacturers. This research has provided a model that
brings the global plastics supply chain closer to implementation of this principle.
8.5

Conclusion

This thesis has argued and concluded that the international and regional policy
framework is inadequate in establishing a duty for all States to prevent all sources
of marine plastic debris. Zero tolerance has been globally mandated for oceanbased sources, but supporting infrastructure and processes to enable this target are
fragmented. This research has shown that, without an international agreement,
addressing land-based sources of marine plastic debris faces the challenges of
State sovereignty and a lack of dedicated resourcing, particularly that of funding.
The global issue of marine plastic debris will not be addressed if the burden of
solid waste management remains the sole responsibility of local governments.
Further to this, two models were proposed in this research, with the second model
emerging as the recommended approach. This provides for a new international
binding agreement that regulates the recycled content within the feedstock of the
plastics industry. The model provides a long-term policy response to support the
suggestion made by the Joint Group of Experts on the Scientific Aspect of Marine
Environmental Protection that the input of plastic to the oceans can be reduced by
creating value for end-of-life plastic as a commercial resource instead of treating
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it as a waste product.1897 Reaching this target will require appropriate collection
and sorting services. The second model helps shift the costs of these services from
local authorities to industry.
The world must move towards a closed-loop lifecycle for plastics if the human
and environmental impacts are to be eliminated in the oceans and on land. It is
hoped that this research has contributed towards an enabling policy model that
will facilitate further targeted studies and debate for this pollutant that will
threaten global ecosystems for centuries to come.

1897

GESAMP, above n 148, Figure 3.2, p. 66.
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Appendix 1: Summary of Binding Instruments within the UN Regional Seas
Programme Relevant to Marine Plastic Debris.
Regional Seas

Binding Protocols Specific to Land-

Programme

Regional Convention*

North-East Pacific

2002 Antigua Convention (2010)

ROPME Sea

1978 Kuwait Agreement (1979)

1990 LBA Protocol (1993)

South-East Pacific

1981 Lima Convention (1986)

1983 LBA Protocol (1986)

North-East Atlantic

1992 OSPAR Convention (1998)

1992 OSPAR - Annex I (1998)

1976 Barcelona Convention

1996 Amended LBA Protocol

(1978) – amended 1995 (2004)

2013 Action Plan on Marine Litter***

Mediterranean

Based Activities*

1992 Bucharest Convention
Black Sea

(1994)

2009 LBA Protocol**

1983 Cartagena Convention
Wider Caribbean

(1986)

1999 LBA Protocol (2010)

1982 Jeddah Convention (1985)

2005 LBA Protocol**

Red Sea & Gulf of
Aden

1985 Nairobi Convention (1996)
Eastern Africa

– amended 2010**

2010 LBA Protocol**

Western Africa

1981 Abidjan Convention (1984)

2012 LBA Protocol**

Caspian Sea

2003 Tehran Convention (2006)

2012 LBA Protocol**
1991 Protocol on Environmental
Protection to the Antarctic Treaty -

1980 Protection of Marine Living

Annex III Waste Disposal And Waste

Antarctic

Resources (1982)

Management (1998)

Pacific

1986 Noumea Convention (1990)

Baltic

1992 Helsinki Convention (2000)

North-West Pacific
South Asian Seas
East Asian Seas
Arctic
* year entered into force in parenthesis
** not yet in force
*** includes binding targets and timelines
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Appendix 2: Summary of the Voluntary Instruments within the UN Regional
Seas Programme Relevant to Marine Plastic Debris.
Regional Seas

Action Plans for Protection of the

Action Plans/Strategies Specific to

Programme

Marine Environment

Marine Litter

2002 Plan of Action for the Protection
and Sustainable Development of the
Marine and Coastal Areas of the NorthNorth-East Pacific

East Pacific
1978 Action Plan for the Protection of
the Marine Environment and the
Coastal Areas of Bahrain, Iran, Iraq,
Kuwait, Oman, Qatar, Saudi Arabia

ROPME Sea

and the United Arab Emirates
2007 Regional Action Plan on
Marine Litter in the South-East

South-East Pacific

Pacific (CPPS) Region
2002 Regional Plan of Action
2010-2020 Strategy of the OSPAR
Commission for the Protection of the

North-East

Marine Environment of the North-East

2014 North East Atlantic Marine

Atlantic

Atlantic

Litter Regional Action Plan

1995 Action Plan for the Protection of
the Marine Environment and the

2013 Regional Plan on Marine Litter

Sustainable Development of the

Management in the Mediterranean

Coastal Areas of the Mediterranean

(Binding targets – see table above)

2009 Strategic Action Plan for the

Report: 2007 Marine Litter in the

Environmental Protection and

Black Sea Region (Ch 7: Proposals

Rehabilitation of the Black Sea

for Changes)*

1983 Action Plan for the Caribbean

2008 Wider Caribbean Regional

Environment Programme

Action Plan on Marine Litter

1976 Action Plan for the Conservation

Report: 2008 Red Sea & Gulf of

of the Marine Environment and Coastal

Aden – Marine Litter in the PERSGA

Red Sea & Gulf of

Areas of the Red Sea and the Gulf of

Region (Ch3: Strategies and

Aden

Aden (revised 1995)

Actions)*

Mediterranean

Black Sea
Wider Caribbean

Report: 2008 A Regional Overview
& Assessment of Marine Litter
Related Activities in the West Indian
Eastern Africa

1982 East African Action Plan

Ocean Region (Ch 3-4: Priorities and

464

Recommendations for Action in
Marine Litter Management)*
1981 Action Plan for the Protection
and Development of the Marine
Environment and Coastal Areas of the
Western Africa

West and Central African Region
Report: 2009 Marine litter in the
Caspian Region: Review and
Framework Strategy (Ch 6:

Caspian Sea

2003 Caspian Strategic Action

Recommended measures for marine

Programme

litter mitigation in the Caspian)*

Antarctic
Pacific

SPREP Strategic Plan 2011-2015

Baltic

2007 Regional Action Plan
1994 Action Plan for the Protection,
Management and Development of the

North-West

Marine and Coastal Environment of the

2008 NOWPAP Regional Action

Pacific

Northwest Pacific Region

Plan on Marine Litter

1995 South Asian Seas Action Plan,

Report: 2007 Framework for Marine

ANNEX IV of the Action Plan -

Litter Management in the South

Protection of the Marine Environment

Asian Seas Region (Part 2 of Review

from Land-based Activities

Of Marine Litter in the SAS Region)*

South Asian Seas

2008 East Asian Seas Regional
Action Plan on Marine Litter (Part II
East Asian Seas

2000 East Asian Seas LBA Action

of Marine litter in the East Asian

Plan;

Seas Region)

2009 Regional Programme of Action
for the Protection of the Arctic Marine
Environment from Land-based
Arctic

Activities

* recommendations only, no Action Plan on Marine Litter developed
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